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Llaboratoriuli samuSao # 1 

sxmuli namzadis konstruqciis analizi teqnologiurobaze 

 

1. samuSaos mizani 

sxmuli detalis konstruqciis analizi teqnologiurobaze da amis 

safuZvelze detalebis koreqtirebuli konstruqciis SemuSaveba.  

 

2. davaleba 

a. namzadis calkeuli elementebis Camosxmis SesaZleblobis da maRali 

xarisxis sxmulis miRebis uzrunvelyofis dadgena. 

b.  namzadis konstruqciis analizi da gamovlenili naklovanebebis 

koreqtireba.  

g.   namzadis koreqtirebuli muSa naxazis Sedgena da gaformeba. 

 

3. meToduri miTiTebebi 

namzadis konstruqciis analizi gulisxmobs misi Camosxmis 

SesaZleblobas garTulebebis gareSe, meqanikuri damuSavebis procesis 

Sromatevadobis Semcirebas da damzadebuli detalis saimedoobas. 

amasTan, aucilebelia detalis damzadebis seriulobis gaTvaliswineba, 

vinaidan is rac SeiZleba arateqnologiuri iyos erTi tipis 

warmoebisaTvis, `SesaZlebelia savsebiT misaRebi iyos sxva tipis 

warmoebisaTvis. 

 namzadis konstruqciis Semowmebisas saWiroa gaviTvaliswinoT 

gaxsnis sibrtyisadmi namzadis calkeuli zedapirebisa da elementebis 

mdebareoba, saCamosxmo daxrebis, kedlebis sisqisa da zedapirebis 

SeuRlebaTa radiusebis zomebi, siRruebisa da  sxva rTuli profilis 

zedapirebis miRebisaTvis saWiro kopebis gamoyenebis SesaZleblobebi da 

yalibSi maTi saimedod damagrebis aucilebloba, gamyarebis procesSi 
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sxmulSi Cajdomis niJarebisa da bzarebis warmoqmnis Tavidan acilebis 

RonisZiebani. 

saWiroebis SemTxvevaSi SesaZlebelia Sesabamisi konstruqciuli 

cvlilebebis Setana detalis muSa naxazSi, calkeuli 

arasapasuxismgeblo, rTuli formis zedapirebis gamartivebis mizniT, 

agreTve dayalibebis da meqanikuri damuSavebis Sromatevadobis 

Semcirebis mizniT.  

 

4. samuSaos msvleloba 

nax. 1 naCvenebi namzadis eskizis mixedviT CavataroT konstruqciis 

analizi teqnologiurobis TvalsazrisiT. kronSteinis masalaa ruxi 

Tuji, misi damzadeba unda moxdes qviSis yalibSi CamosxmiT. sxmuli 

mesame klasis sizustisaa. 
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nax. 1.1.  kronSteini 

1. sayrdeni zedapiri-1 didi farTobisaa,rac zrdis meqanikuri 

damuSavebis Sromatevadobas. Sromatevadobis Semcirebis mizniT am 

zedapiris Sua nawili saWiroa iyos ramdenadme CaRrmavebuli da 

sayrdeni zedapirebi gaTvaliswinebuli iqnan mxolod TaTebis qveS. 

2. siRrue-3 miiReba kopis saSualebiT. am SemTxvevaSi kopis damagreba 

yalibSi SesaZlebelia mxolod cali mxridan, radgan siRrue 

mxolod erTi mxridanaa gaxsnili. aseTi damagrebisas kopi Txevadma 

liTonma SeiZleba dasZras normaluri mdebareobidan, rac wunis 

warmoqmnis mizezi iqneba. kopis saimedo damagrebis mizniT saWiroa 

siRrue iyos gamWoli. 

3. namzadis kedlebi- 5 da 6 qveda nawilSi didi sisqisaa rac 

kolofiseburi konstruqciis SemTxvevaSi ar zrdis detalis 

simtkices. amave dros warmoadgenen Cajdomis niJarebis warmoqmnis 

keras.                                           

mizanSewonilia, rom am kedlebis sisqe Semcirdes optimalur 

sididemde.                                            

qviSis yalibebSi Camosxmuli namzadebisaTvis optimaluri sisqe 

SeZleba ganisazRvros formuliT 

4
200

+=
Lδ  

       sadac L  sxmulis maqsimaluri gabarituli zomaa. 

 mocemul SemTxvevaSi 

625,54
200
250

≈=+=δ  mm 

4. zedapirebs- 2 da 1 naxazis mixedviT moeTxovebaT meqanikuri 

damuSaveba. aseTi ormxrivi damuSaveba mniSvnelovnad asustebs 

detalis TaTebis simtkices. TaTebis  simtkicis SenarCunebis 

mizniT umjobesia, rom samagri naxvretebis- 12 zeda nawilSi 

gaviTvaliswinoT mcire CaRrmavebebi. 
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5. vinaidan dayalibebis gaxsnis sibrtye mizanSewonilia, rom 

emTxveodes simetriis sibrtyes I-I , gaxsnis sibrtyisadmi marTobul 

zedapirebze 4-7-2-2  unda gvqondes daxrebi. 

 

Ddaskvna: Catarebuli analizis Sedegad namzadis arsebul konstruqciaSi 

Segvaqvs Semdegi koreqtivebi: 

 

 

nax. 1.2. namzadis koreqtirebuli naxazi 

 

a) Semcirdes kedlebis 5 da 6 sisqe 25 mm-dan 6 mm-mde; 

b)  detalSi arsebuli siRrue 3 Seicvalos gamWoli siRruiT 9 (nax. 2). 

   g)  samagri naxvretebis zeda mxridan daematos wriuli CaRrmavebebi – 8 

da 10; 

d) Semcirdes sayrdeni zedapiris -1 farTobi. sayrdeni zedapirebi   

    ganTavsdnen uSualod TaTebis qveS (nax. 2 zedapirebi 11 da 12); 

e) zedapirebi 7 - 4 - 1 Sesruldes saCamosxmo daxrebis gaTvaliswinebiT. 
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laboratoriuli samuSao # 2 

yalibis sasxmo sistemis SerCeva da gaangariSeba 

 

1. samuSaos mizani 

namzadis CamosxmisaTvis saWiro yalibis sasxmo sistemis SerCeva da 

gaangariSeba. 

 

2. davaleba 

a. yalibebisaTvis gamoyenebuli sasxmo sisitemebis tipebis da maTi 

gamoyenebis aris Seswavla. 

b. sasxmo sisitemis gaangariSebis meTodikis Seswavla. 

g. konkretuli sxmulisaTvis sasxmo sisitemis SerCeva da gaangariSeba.  

 

3. meToduri miTiTebebi 

sasxmo sisitema ewodeba arxebisa da rezervuarebis erTobliobas, 

romlebic uzrunvelyofen yalibSi Txevadi liTonis miewodebas. sasxmo 

sisitemis sworad SerCeva ganapirobebs xarisxiani namzadis miRebas.  

nax. 2.1. mocemulia sasxmo sistemis tipebi. maTi SerCeva warmoebs 

sxmulis konstruqciisa da misi gabarituli zomebis mixedviT. sasxmo 

sisitemis elementebia: 1 -sasxmo jami; 2 -dgarmili; 3 -widis damWeri; 4 -

mkvebavi arxi; 5 -sasule. 

a. - zeda sasxmo sisitema konsrtuqciulad martivia, advilad 

gansaxorcielebadia. aqvs liTonis mcire xarji. misi naklia is, rom ar 

xerxdeba widis sruli Sekaveba, rac iwvevs sxmulSi araliTonuri 

CanarTebs. aseTi sistemebi gamoiyenebian dabali da mcire masis mqone 

sxmulebis misaRebad.  

b. - qveda anu sifonuri sasxmo sisitema uzrunvelyofs yalibSi 

gamdnari liTonis mdored miwodebas qvemodan zemoT. es sistema 

SedarebiT rTulia, zrdis liTonis xarjs. aseTi sistemebi gamoiyenebian 

saSualo da didi masis mqone sxmulebis misaRebad. 
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   nax. 2.1.  sasxmo sisitemis tipebi. 

a. -zeda sasxmo sistema; b. -qveda anu sifonuri sasxmo sistema; 

g. – gverdiTi sasxmo sistema; d. – mravalsarTuliani sasxmo sistema. 

1- sasxmo jami; 2- dgarmili; 3- widis damWeri; 4- nkvebavi arxi; 5- sasule; 

6- sxmuli.    

 

 

g. - gverdiTi sasxmo sistema gamoricxavs yalibis dazianebas 

Camosxmisas, Tumca zrdis liTonis xarjs. igi gamoiyeneba SedarebiT 

mcire simaRlisa da saSualo masis mqone namzadebis misaRebad. 
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d. - mravalsarTuliani sasxmo sistema gamoiyeneba didi gabarituli 

zomebisa da mZime sxmulebis Camosasxmelad. am sistemiT gamdnari 

liToni yalibSi miewodeba Tanmimdevrulad qvemodan zemoT da 

uzrunvelyofs yalibis srul Sevsebas. es sistema sxvebTan SedarebiT 

rTulia. 

konstruqciulad sasxmo sistemebi SeiZleba iyvnen Seviwrovebadi, 

rodesac  

F d.m > F w.d > F mk

da gafarTovebadi, rodesac 

F d.m < F w.d < F mk  

F d.m – dgarmilis ganikveTis farTia; 

F w.d  -  widis damWeris ganikveTis farTia; 

F mk -   mkvebavis ganikveTis farTia. 

Seviwrovebadi sasxmo sistemebi ukeTesad akaveben Slakebs da zrdian 

sasxmo sistemis arxebSi Txevdi liTonis gavlis siCqares. aseTi 

sisitemebi upiratesad gamoiyeneba iseTi liTonebis Senadnobebis 

Camosxmisas, romlebsac naklebi midrekileba aqvT daJangvisadmi da 

warmoqmnian Jangeulebis aramtkice afsks. 

gafarTovebadi sasxmo sistema amcirebs liTonis moZraobis siCqares 

da uzrunvelyofs yalibis mdored Sevsebas. 

 

4. sasxmo sistemis gaangariSeba. 

gaangariSebisas ganisazRvreba dgarmilis an mkvebavi arxis ganikveTis 

minimaluri farTi. 

umciresi kveTis farTobi iangariSeba formuliT 

F umc= gHp
Q

2
100

τµγ
×

 

sadac Q  - minimalur kveTSi gasasvleli liTonis masaa, kg; 
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       τ  - Camosxmis xangrZlivobaa, wm. 

       µ - koeficientia, romelic iTvaliswinebs sistemis SigniT 

xaxunze danaxarjebs; 

       γ  - Txevadi liTonis simkvrivea, gr/sm3

       - dawnevis saangariSo simaRlea, sm; pH

H C
pHHp
2

2

0 −=  

0H - dawnevis maqsimaluri simaRlea Camosxmis dasawyisSi, sm; 

P  -  manZilia sxmulis zeda wertilidan  mkvebav arxamde, sm; 

C  -  sxmulis simaRlea yalibSi, misi mdebareobis mixedviT, sm; 

τ  - Camosxmis xangrZlivoba iangariSeba formuliT 

3 QS ××= δτ  

sadac   - koeficientia, romlis mniSvneloba damokidebulia sxmulis 

kedlis sisqeze.  

S

foladebisaTvis  7,191,0 ÷=S   

TujebisaTvis  0,27,1 ÷=S  

spilenZis SenadnobebisaTvis 1,20,2 ÷=S  

aluminis SenadnobebisaTvis 0,37,1 ÷=S  

δ  - sxmulis kedlis sisqea, mm. 

umciresi kveTis farTobis gansazRvris Semdeg, vpoulobT danarCen 

kveTebs, Fumc.–is mniSvneloba miiReba mkvebavi arxisaTvis, xolo 

gafarTovebad sisitemaSi ki dgarmilisaTvis. 

 

5. samuSaos msvleloba   

 Tujis sxmulisaTvis (nax. 2.2)  SevirCioT da gaviangariSoT sasxmo 

sistema. sxmulis masaa 20=Q kg. 
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nax. 2 2. detalis muSa naxazi 

 

 

 SevadginoT yalibis eskizuri naxazi. upirveles yovlisa virCevT 

gaxsnis sibrtyes. igi mocemuli detalisaTvis SeiZleba iyos naxvretis 

RerZis Tanxvedri an misi marTobuli. virCevT meore variants. sxmulis 

gabarituli zomebis mixedviT mizanSewonilia gverdiTi sasxmo sisitemis 

gamoyeneba.         

 yalibis eskizi warmodgenilia nax. 2.3. 

 vinaidan sxmuli Tujisaa, sasxmo sisitema unda iyos Seviwrovebadi, e.i.  

 

F mkv  : F w.d : F d.m  = 1,0 : 1,2 : 1,4 

 

gaviangariSebT umcires kveTs  

Hpg
QF

××××
×

=
2

100
γµτumc
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nax. 2.3 yalibis eskizi 

 

am formulaSi Semavali sidideebia = 20kg; Q µ = 0,7; γ = 6gr/sm3 

3 QS ××= δτ 1220100,2 3 =××= wm 

C
pHHp
2

2

0 −= 16
302

1520
2

≈
×

−= sm 

sabolood 

F umc = 161000267,012
10020

×××××
×

sm3 

F mkv  = F umc = 2,25 sm
3 

F w.d = F m.k×1,2 = 2,7 sm2 

F d.m  = F w.d×1,4 = 3,7 sm2 
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laboratoriuli samuSao # 3 

namzadis miReba centridanuli CamosxmiT 

 

1. samuSaos mizani   

centridanuli Camosxmis meTodiT namzadebis warmoebis teqnologiuri 

procesis Seswavla.    

                                                                                    

2. davaleba 

a. centridanuli Camosxmis Teoriuli safuZvlebis Seswavla; 

b. laboratoriuli centridanuli Camosxmis danadgaris 

konstruqciisa da misi moqmedebis principebis gacnoba; 

g. namzadis Camosxma centridanuli Camosxmis danadgarze. 

 

 

3. samuSaos Casatareblad saWiro mowyobiloba da masala 

1. universaluri centridanuli Camosxmis laboratoriuli danadgari, 

2. Rumeli Camosasxmeli liTonis gasadnobad, 

3. tigeli Txevadi liTonis mbrunav yalibSi Casasxmelad. 

 

4. meToduri miTiTebebi 

centridanuli Camosxma sxmuli namzadebis warmoebis erT-erTi 

meTodia, romelic ZiriTadad gamoiyeneba brunviTi formis mqone 

namzadebis misaRebad. mbrunav yalibSi Camosxmul liTonze moqmedeben 

centridanuli Zalebi, romelTa zegavleniTac Txevadi liToni ekvris 

yalibis zedapirs. liTonis Tavisufal zedapirze gaciebuli nawilakebi 

am AZalebis urTierTqmedebiT, rogorc ufro mkvrivi, gadaadgildebian 

periferiisken da warmoqmnian sakmaod mkvriv srtuqturas forianobis 

gareSe. yalibi SeiZleba brunavdes vertikaluri, aseve horizontaluri 

an daxrili RerZis irgvliv. yalibs amzadeben rogorc liTonisagan, 

aseve qviSiani sayalibe narevisagan. liTonis yalibebi Camosxmis win 
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mizanSewonilia gavaxuroT -mde, rac aumjobesebs sxmulis 

xarisxs. 

C0200150 −

 horizontaluri brunvis RerZis mqone manqanebi gamoiyeneba iseTi 

namzadebis misaRebad, romelTa sigrZe 3-jer da ufro metad aRemateba 

namzadis diameters. mokle sigrZis brunviTi tanis mqone namzadebis 

misaRebad ki iyeneben vertikaluri brunvis RerZis mqone centridanuli 

Camosxmis manqanebs.   

 

 
 

nax. 3.1. centridanuli Camosxmis sqemebi 
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nax. 3.1. warmodgenilia centridanuli Camosxmis sqemebi: gamdnari 

liToni 1 miewodeba mbrunavi yalibis 2 areSi da centridanuli Zalebis 

zegavleniT Semoekvreba yalibis Siga zedapirs. brunvis dros Txevadi 

liTonis nebismier nawilakze moqmedeben gravitaciuli mgP =  da 

centridanuli   Zalebi. τω 2mQ =

mocemul formulebSi  

g  – simZimis Zalis aCqareba; 

   m  _ yalibSi Casxmuli liTonis masaa, mocemuli nadnobis masa; 

                 ω    – yalibis brunvis kuTxuri siCqare; 

r    _ namzadis gare zedapiris radiusi. 

fardobas     

g
r

mg
rm

P
QK

22 ωω
===  

ewodeba gravitaciuli koeficienti, romelic iReba aranaklebi 

 igi gviCvenebs Tu ramdenjer metia centridanuli Zalebis 

velSi gandnari liTonis masa, gravitaciuli Zalebis velTan SedarebiT. 

rac ufro metia 

5030 ÷=K

K  koeficientis mniSvneloba, miT ufro mWidroa 

sxmulis struqtura. 

 centridanuli Camosxmis dadebiT mxares miekuTvneba: 

1. maRali mwarmoebloba, 

2. sxmulis maRali xarisxi (vargisi sxmulis gamosavlianoba Seadgens 

90 -95 %). 

3. Rru taniani sxmulebis misaRebad saWiro ar aris kopis gamoyeneba, 

4. liTonis Casxma yalibSi swarmoebs Tavisufali Wavlis saxiT, rac 

gamoricxavs sasxmo sistemis gamoyenebas. 

Camosxmis am meTods aqvs naklic: 

1. sxmulis komponentebis momatebuli likvacia, ris gamoc yvela 

Senadnobi ar SeiZleba gamoyenebul iqnas centridanuli 

CamosxmisaTvis. 
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2. Tavisufal zedapirze Tavs iyrian araliTonuri minarevebi, ris 

gamoc namati meqanikur damuSavebaze aiReba momatebuli sididis. 

3.  vertikaluri brunvis RerZis mqone manqanebSi Camosxmisas namzadis 

Tavisufali zedapiri miiReba paraboluri formisa, rac aseve 

zrdis namatis sidides. 

 likvacias iwvevs SenadnobSi arsebuli sxvadasxva simkvrivis 

komponentebi. ase magaliTad, tyviis Semcveli brinjaos Camosxmisas, 

tyviis nawilakebi, rogorc ufro mZime gadaadgildebian periferiisaken, 

xolo spilenZis nawilakebi, rogorc SedarebiT msubuqi, gamoidevnebian 

Tavisufali zedapirisaken. 

 likvaciis Tavidan acilebis mizniT saWiroa yalibebis brunvis 

siCqare minimumamde iqnas dayvanili. 

 yalibis minimaluri brunvaTa ricxvi SeiZleba ganisazRvros 

formuliT: 

0
1min

30
r
gKn

π
×=  

sadac  ; sxmulis Sida diametria. 25,11 −=K −0r

es formula miRebulia im mosazrebiT, rom centridanuli Zalis sidide 

meti iyos simZimis Zalaze 25,1 ÷  jer.   

nax. 3.2. warmodgenilia centridanuli Camosxmis universaluri 

laboratoriuli danadgaris principialuri sqema. dgarze -1 saxsrulad, 

RerZis -3 saSualebiT, damagrebulia korpusi -2, romelSic Cadmulia 

sakisrebze -6 da -9 dayenebuli doli -7. es ukanaskneli quroTi -4 

dakavSirebulia korpusze -2 damagrebul eleqtroZravasTan -5. dolSi 

idgmeba yalibi -8. eleqtroZravidan -5 brunviTi Zraoba quros -4  

gadaecema dols -7 da masSi Cadgmul yalibs -8 Raris -11 saSualebiT. 

gamdnari liToni isxmeba yalibSi-8 da centridanuli Zalebis 

zemoqmedebiT ekvris yalibis Siga zedapirs. liTonis gamyarebis Sedegad 
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nax. 3.2. centridanuli Camosxmis principialuri sqema. 

 

miiReba namzadi -12, romlis amoRebisTvis saWiroa saxuravis -10 

moxsna. korpusis -2 SemobrunebiT RerZis -3 irgvliv, doli -7 SeiZleba 

davayenoT vertikalurad da namzadi CamovasxaT vertikaluri brunvis 

RerZis mqone yalibSi -8. 

 mas Semdeg, rodesac studenti gaecnoba centridanuli Camosxmis 

Teoriul nawils da Seiswavlis laboratoriuli danadgaris 

konstruqciasa da moqmedebis princips, SeiZleba ganxorcieldes 

laboratoriuli samuSaos eqsperimentuli nawili – namzadebis Camosxma. 
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5. samuSaos msvleloba 

1. tigelSi ganTavsdes aluminis jarTi; 

2. Caidgas tigeli RumelSi; 

3. gadnes aluminis jarTi; 

4. CairTos centridanuli Camosxmis danadgari; 

5. Caisxas gamdnari liToni mbrunav yalibSi; 

6. gamyarebis periodis Semdeg gaCerdes centridanuli Camosxmis 

danadgari; 

7. ganTavisufldes sxmuli yalibidan; 

8. gaiWras sxmuli da Semowmdes Camosxmis xarisxi - forebisa da 

bzarebis arseboba; 
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laboratoriuli samuSao # 4 

namzadis miReba kokilSi CamosxmiT   

 

1. samuSaos mizani 

liTonis yalibis konstruqciis gacnoba da kokilSi namzadis 

Camosxmis teqnologiuri procesis Seswavla. 

 

2. davaleba 

a. liTonis yalibis konstruqciaTa gacnoba. 

b. liTonis gamodnoba eleqtro RumelSi. 

g. kokilis momzadeba CamosxmisTvis. 

d. kokolSi namzadis Camosxma. 

 

3. samuSaos Casatareblad saWiro mowyobiloba da masala 

a. eleqtroRumeli. 

b. liTonis gamosadnobi tigeli. 

c. gamosadnobi masala (aluminis jarTi). 

d. liTonis yalibi (kokili). 

 

4. meToduri miTiTebebi 

kokili warmoadgens liTonis yalibs, romelic gamoiyeneba 

msxvilseriul da masobrivi warmoebis pirobebSi namzadis Camosasxmelad 

ZiriTadad feradi liTonebidan. 

imis gamo, rom siTbogadacema liTonis yalibsa da sxmuls Soris ~10-

jer ufro intensiuria qviSis yalibebTan SedarebiT, nadnobis swrafi 

gacivebis Tavidan acilebis mizniT da Sesabamisad yalibis sruli 

SevsebisaTvis, Camosxmis win kokils axureben ~200-300°C-mde. Camosxmuli 

namzadi kokilidan amoaqvT cxel mdgomareobaSi da aciveben haerze an 

specialur kameraSi. es gamoricxavs sxmulSi daZabulobis da bzarebis 

warmoqmnis SesaZleblobas. 
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kokilSi Camosxmuli namzadebis upiratesobas warmoadgens maRali 

sizuste da mcire namatebi meqanikuri damuSavebisTvis rac amcirebs 

liTonis danaxarjsa da meqanikuri damuSavebis Sromatevadobas. 

kokili SeiZleba iyos mTliani an Sedgenili, rac Camosasxmeli 

namzadis konstruqciazea damokidebuli. kokilis sasxmo sistemebi ar 

gansxvavdeba qviSis yalibebSi gamoyenebuli sasxmo sistemebisasgan 

daniSnulebiTa da gaangariSebis TvalsazrisiT. imisaTvis raTa 

Seamciron nadnobis gacivebis procesi, sasxmo sistemebis arxebs faraven 

1-mm-mde sisqis saRebavis feniT. saRebaviT faraven agreTve kokilis muSa 

zedapirsac, rac zrdis maT medegobas. 

 

 
 

nax. 4.1. kokilis awyobis eskizebi 
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5. samuSaos msvleloba 

1. mocemuli kokilis konstruqciis gacnoba; 

2. liTonis gamodnoba RumelSi; 

3. kokilis winaswari gaxureba RumelSi 150-2000 -mde; 

4. kokilis gaxsna da sxmulis amoReba; 

5. laboratoriuli samuSaos gaformeba:  

6. Sidawvis Zravis dguSisaTvis namzadis Camosasxmelad    

7. kokilis eskizis ageba (nax. 4.1); 

8. kokilis awyobis teqnologiis eskizebis gamoxazva.    
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laboratoriuli samuSao # 5 

namzadis miReba kokilSi Stampva_gamoWimviT 

 

1. samuSaos mizani 

furclovani masalidan Stampva_gamoWimviT namzadebis miRebis 

teqnologiuri procesis Seswavla. 

 

2. davaleba 

a. Stampva-gamoWimvis meTodis gacnoba; 

    b. gamosaWimi Stampis konstruqciis Seswavla; 

g. samuSaos Catarebis pirobebidan gamomdinbare saWiro parametrebis 

SerCeva da gaangariSeba; 

d. namzadis miReba Stampva-gamoWimviT. 

 

3. samuSaos Casatareblad saWiro mowyobiloba da masala 

1. vertikaluri hidravlikuri wnexi. 

2. gamosaWimi Stampi. 

3. furclovani liTonis masala. 

 

4. meToduri miTiTebebi 

civad Stampva iTvaliswinebs furclovani masalebidan Rru taniani 

namzadebis miRebas specialur gamosaWim StampebSi. gamoWimva SeiZleba 

ganxorcieldes erTi an ramodenime gadasvliT.  

Wiqisebri formis namzadis miRebis sqema moyvanilia nax. 5.1. sadac 

namzadis miReba xorcieldeba masalis sisqis TandaTanobiTi SemcirebiT. 

sami gadasvliT miiReba saWiro formisa da zomis namzadi. 
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nax. 5.1. namzadis gamoWimva sami gadasvliT 

 

nax. 5.2. warmodgenilia gamoWimvis sqema kedlis sisqis Semcirebis 

gareSe. am SemTxvevaSi gaTvaliswinebul unda iqnes namzadisa da 

matricebs Soris gverdiTi RreCo δ  raTa ar moxdes namzadis kedlis 

sisqis Semcireba gamoWimvisas. 

 
nax. 5.2. namzadis gamoWimvis sqema daWeris gareSe 

 23



gamoWimvis erT erT nakls waremoadgens naoWebis warmoqmna, rac 

mosalodnelia maSin, rodesac misaRebi namzadis simaRle aRemateba mis 

diameters. naoWebis Tavidan acilebis mizniT saWiroa masala iyos 

damagrebuli, rogorc es nax. 5..3.-zea naCvenebi.  

 

nax. 5.3. namzadis daWeiT gamoWimvis sqema 

 

moWeris Zala ar unda iyos didi, radgan am SemTxvevaSi SeiZleba 

moxdes namzadis Ziris mowyveta. masalas unda SeeZlos mihyves puansons. 

gamoWimvis procesis gansaxorcieleblad saWiroa namzadis muSa 

naxazis Seswavla, misi konstruqciisa da masalis Sesamabisad  saWiro 

sisqis furclovani masalis SerCeva da namzadis diametris  

ganisazRvra. 

mD

 gamoWimvis procesi xasiaTdeba gamoWimvis koeficientiT  m

                                
m

n

D
d

m =
    

sadac  d n - misaRebi namzadis gare diametria, mm.  

       D m - masalis diamertia, mm. 
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namzadis misaRebi saWiro masalis diametric SeiZleba ganisazRvros 

formuliT 

D m
F13,1=  

sadac  F misaRebi namzadis zedapiris farTobia. 

brtyelZiriani namzadebis gamoWimvisas sawyisi masalis saWiro diametri 

iangariSeba formuliT 

D m = hdd nn 4+  

sadac  d n - misaRebi detalis gare diametria, mm. 

          - cilindruli nawilis simaRlea, mm. h
gamoWimvis koeficientis mniSvneloba zogierTi liTonisaTvis  

moyvanilia cxrilSi 1. 

 

cxr. 1. 

gamoWimvis koeficioenti  m
 

 

 

masala 
pirveli 

gamoWimvisaTvis 

Semdgomi 

gamoWimvisaTvis 

TiTberi, spilenZi, 

vercxli 

0,50 – 0,52 0,80 – 0,83 

alumini 0,55 – 0,60 0,80 – 0,83 

rbili foladi 0,56 – 0,58 0,80 – 0,83 

  

radialuri RreCo puansonsa da matricas Soris aiReba 

Sh ×−= )55,135,1(δ  

aq   - masalis sisqea, mm. S
naoWebis warmoqmnis sawiinaaRmdego daWera unda ganxorcieldes Tu 

D m + d
n S×≥ 22  
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an 

                           
)1(5,4100 m

D
S

−×≤×
m

  

                           
gamoWimvis saWiro Zala brunviTi tanis detalebisaTvis ganisazRvreba 

formuliT 

××= SP β σ
dr

d××π kg.Z 

sadac  - aris naxvretis diametri matricaSi; d
         - masalis sisqea, mm; S
        σ dr - masalis droebiTi winaRobaa; 

       β  - koeficientia, romelic dakavSirebulia gamoWimvis 

koeficientTan da iTvaliswinebs gamosaWimi masalis kedlebSi Zabvebs. 

mniSvneloba moyvanilia cxrilSi 2. 

 

cxrili 2 

gamoWimvis 

koeficienti 

 m

 

0.55 

 

0.575 

 

0.6 

 

0.625 

 

0.65 

 

0.675 

 

0.7 

 

0.725 

 

0.8 

β  
1 

 

0.93 0.86 0.79 0.72 0.66 0.6 0.55 0.4 

 

naoWebis warmoqmnis Tavidan asacileblad, masalis daWeriT gamowelvis 

ganxorcielebis dros, gamoWimvis Zala iqneba:  

P g QP +=  

sadac P - gamoWimvis Zalaa masalis daWeris gareSe, kgZ. 

       Q  - masalis daWeris Zalaa; 

qFQ +=  
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aq     F  - masalis is farTobia, romelic moWerilia matricasa da 

damWers Soris; 

        - xvedriTi Zalaa, romlis mniSvneloba damokidebulia 

masalaze. misi mniSvnelobebi mocemulia cxr. 3. 

q

 

      cxrili 3.          

 

masala 

 

fl. 

30 

 

TeTri 

 

spilenZi

 

alumini

 

TiTberi

 

rbili 

 

liToni

Q  q 2.5 0.33 ÷ 2.5÷0.3 1.0÷ 1.5 0.8÷ 1.2 1.5÷ 1.8 2 3 ÷ 3÷4.5 

 

zemoT aRniSnuli sakiTxebis ganxilvis Semdeg, studentebs eZlevaT 

konkretuli detalis naxazi, romlis mixedviTac axdenen saWiro 

parametrebis gaangariSebas, adareben miRebul Sedegebs arsebul  Stampis 

Sesabamis parametrebs da atareben realur samuSaos mocemuli namzadis 

misaRebad. 

 

5. samuSaos msvleloba 

a. gamosaWimi Stampis konstruqciis gacnoba; 

b. gamosaWimi detalis zomebis Sesabamisad namzadis momzadeba; 

g. hidravlikur wnexze mocemuli StampiT namzadis gamoWimva; 

d. misaRebi detalis zomebis Semowmeba, muSa naxazis Sesabamisad; 

e. laboratoriuli samuSaos gaformeba: 

  - Stampis eskizi; 

  - namzadis eskizi, zomebis aRniSvniT; 

  - teqnologiuri procesis eskizebi. 
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laboratoriuli samuSao # 6 

namzadis warmoeba Stampva-amoWriT 

 

1. samuSaos mizani 

furclovani masalidan Stampva-amoWris meTodiT namzadebis miRebis 

teqnologiuri procesis Seswavla. 

 

2. davaleba 

a. Stampva – amoWris teqnologiuri procesis Teoriuli safuZvlebis 

Seswavla, 

b. amosaWreli Stampis konstruqciisa da moqmedebis principis 

Seswavla. 

g. mocemuli StampiT namzadis amoWra. 

 

3. samuSaos Casatareblad saWiro mowyobiloba da masala 

1. vertikaluri  hidravlikuri wnexi П 474 А 

2. gamosaWreli Stampi, 

3. furclovani namzadi. 

 

4. meToduri miTiTebebi 

 

Stampva-amoWra civad Stampvis erT-erT saxes warmoadgens. nax. 6.1. 

naCvenebia, furclovani masalisagan Stampva-amoWris meTodiT, namzadis 

miRebis teqnologiuri procesis stadiebi. pirvel stadiaze, puansonis -1 

liTonSi SeWrisas da masalis nawilis matricis naxvretSi Cawnexvisas, 

swarmoebs liTonis zedapiris CaRunva mWreli piris irgvliv. puansonis 

Semdgomi gadaadgilebisas iwyeba masalis plastikuri deformaciis 

stadia, romlis drosac matulobs liTonis CaRunva gaWimvis Sedegad 

puansonis mWreli piris irgvliv. 
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nax. 6.1. amoWris procesis  stadiebi; 

1 - puansoni; 2 - furclovani masala; 3 - matrica; 4 - namzadi. 

Q 

plastikuri deformaciis gamo liToni ganicdis ganmtkicebas. am stadiis 

bolos amoWris Zala mkveTrad izrdeba, xolo ZabvaTa sidide puansonis 

mWreli piris irgvliv aRwevs Wrisadmi winaRobis mniSvnelobas. mesame 

stadiis dasawyisisas matricis, xolo Semdeg ki puansonis mWreli wibos 

irgvliv warmoiqmneba mikrobzarebi. isini swrafad vrceldebian liTonis  

siRrmeSi da uerTdebian erTmaneTs, ris Sedegadac namzadi scildeba 

furclovan masalas. am momentSi amoWris Zala mkveTrad mcirdeba. unda 

aRiniSnos, rom namzadis mocileba furclovani masalidan xdeba ufro 

adre, vidre puansoni SeaRwevs liTonSi furclis sisiqis tol siRrmeze. 

rac ufro xistia masala, miT ufro nakleb plastikur deformacias 
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ganicdis igi da Sesabamisad ufro adre iwyeba namzadis mowyveta 

furclidan.  

furclovan namzadis mowyvetis momenti mniSvnelovnad aris 

damokidebuli puansonisa da matricas Soris arsebuli RreCos sidideze. 

mcire RreCos SemTxvevaSi klebulobs liTonis CaRunva da mcirdeba 

masalaSi puansonis SeWris siRrme. garda amisa, RreCos sidide gavlenas 

axdens namzadis xarisxze. didi RreCos SemTxvevaSi matulobs fxaurebis 

sidide da ganmtkicebuli liTonis  fena namzadis perimetris irgvliv, 

ramac SeiZleba gamoiwvios liTonis rRveva namzadis Semdgomi 

damuSavebis dros (mag. Runvis, gamoWimvis da a.S. dros). 

cxrilSi #1 mocemulia RreCos optimaluri mniSvnelobebi 

procentebSi, furclis  sisiqisagan damikidebulebiT, sxvadasxva 

meqanikuri Tvisebebis mqone liTonebisTvis.   

S

 

cxrili #1 

masalis     bσ ,   mpa 
 

furclis 

sisqe 

S  mm 

 

200-mde 

 

200-400 

 

400-600 

600-ze meti da 

nawrTobebi 

HRC 45-50 

 
bδ  RreCos sidide % furclis   sisqisagan S

 

0,1 - 0,5 

0,6 - 1,5 

1,8 - 3,0 

3,5 - 5,5 

6.0 - 10 

11 - 16 

 

3 - 5 

4 – 6 

5 - 7 

7 – 10 

10 – 13 

13 - 16 

 

5 – 7 

6 – 8 

7 – 9 

9 – 12 

12 – 15 

15 - 18 

 

7 – 9 

8 – 10 

9 – 11 

11 – 14 

14 – 17 

15 - 20 

 

10 – 12 

11 – 13 

12 – 14 

14 – 16 

17 – 20 

20 - 23 

 

   

furclovani masalidan namzadis amoWrisaTvis saWiro Zala SeiZleba 

gaviangariSoT formuliT: 

bKXSLP σ××−= )(  

sadac  L - amosaWrteli namzadis perimetris sigrZea, 
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         - furclovani masalis sisqea, S

       X  - puansonis masalaSi seWris siRrmea, 

       K  - 1,1÷ 1,3 koeficientebia, romelic iTvaliswinebs iaraRis 

cveTasa da masalis meqanikuri Tvisebebis uTanabrobas, 

        σ dr - masalis droebiTi winaRobis zRvari. 

Tu masalaSi puansonis SeWris sidides mxedvelobaSi ar miviRebT, 

maSin Zalis saangariSo formula iqneba 

σ×××= KSLP dr 

 

5. samuSaos msvleloba 

1) namzadis muSa naxazis mixedviT ganisazRvros misi 

perimetri (DL d namz=26 mm); 

2) SeirCes furclovani masalis sisqe (miviRoT =0,36mm); S
3) ganisazRvros gverdiTi RreCos sidide puansonisa da matricas 

Soris; 

4) ganisazRvros puansonisa da matricas Soris saWiro gverdiTi 

RreCos sidide Z ; 

5) dadgindes namzadis muSa naxaziT gaTvaliswinebuli masalis 

droebiTi winaRobis zRvari bσ ; 

6) gaangariSdes namzadis amoWrisaTvis saWiro Zala P ; 

7) Semowmdes realur StampSi RreCos δ  sidide da dadgendes 

sxvaoba RreCos rekomendirebul mniSvnelobasTan. 

 

magaliTad: namzadis diametria 26=d mm, masala – spilenZi, 

amosaWreli furclis sisiqe  36,0=S mm da Tu masalaSi puansonis SeWris 

sidides mxedvelobaSi ar miviRebT, amoWrisaTvis saWiro Zala 

iangariSeba formuliT 

σ×××= KSLP
dr 
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spilenZisaTvis σ dr = 20 kg/mm
2, Sesabamisad:A 

64,812614,3 =×== dL π mm 

7060,22,136,064,81 ≈×××=P kgZ 

 matricis naxvretis diametri iangariSeba formuliT 

d matr δ2+= d  

sadac δ  - Stampis gverdiTi RreCos sididea. igi damokidebulia masalis 

droebiTi winaRobisa da furclis sisqisagan da SeirCeva cxrilidan. 

Cveni SemTxvevisaTvis 

S
δ  udris furclis sisiqes 5 – 7 %.    e.i 

0252,0
100

36,07
100
7

=
×

=
×

=
Sδ  mm 

aqedan gamomdinare matricis naxvretis diametri iqneba 

d matr = 26×2×0,0252 = 26,05 mm 

 laboratoriaSi arsebul StampSi matricis diametria =26,07, xolo 

puansonis diametri ki = 26,01 mm. Sesabamisad gverdiTi RreCo iqneba 

0δ  =d matr _ d p / 2 = 26.07×26,01 / 2 = 0,03 mm 

 rac dasaSvebia.  
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laboratoriuli samuSao # 7 

maRali sixSiris danadgarze mirCilvis teqnologiuri 

procesis Seswavla 

 

1. samuSaos mizani 

maRali sixSiris danadgaris moqmedebis principis gacnoba da mirCilvis 

teqnologiuri procesisi Seswavla. 

 

2. davaleba 

a. maRali sixSiris danadgaris moqmedebis principisa da misi 

gamoyenebis SesaZleblobaTa Seswavla; 

b. urTierT misarCili elementebis momzadebis principis gacnoba; 

g. maRali sixSiris danadgaris gamarTva. 

 

3. samuSaos Casatareblad saWiro mowyobiloba da masala 

1. maRali sixSiris danadgari  mod. ВЧГ  60; 

2. urTierT misarCili masalebi; 

3. saxexi Carxi; 

4. mirCilvisaTvis saWiro flusi da vercxlis sarCilavi firfitebi. 

 

4. meToduri miTiTebebi 

Tanamedrove manqanaTmSeneblomaSi farTod gamoiyeneba sxvadasxva 

konstruqciisa da daniSnulebis maRali sixSiris danadgarebi. maTi 

saSualebiT SesaZlebelia ganxorcieldes wrTobisaTvis detalebis 

saWiro temperaturaze gaxureba, liTonis gamodnoba, mWrel iaraRebze 

kbilebis mirCilva da calkeuli liTonis elementebis erTmaneTTan 

SeerTeba. 

mirCilvis win aucilebelia SesaerTebeli elementebis winaswari 

momzadeba, kerZod ki maTi gaxexva zedapiridan sxvadasxva saxis 

nadebebis mosaSoreblad. Semdeg, momzadebuli elementebi unda daifaron 

flusiT, maT Soris aTavseben sarCilav firfitas, CarTaven danadgars da 
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induqtorSi miawodeben maRali sixSiris dens. romelic axurebs rogorc 

misarCil elementebs, aseve adnobs flussa da sarCilav firfitas. 

vercxlis sarCilavi moiTxovs -mde gaxurebas, xolo TiTberis 

ki . 

C0750680 ÷

C0950900 ÷

gaxurebis saWiro temperatura ganisazRvreba vizualurad, -

ze gaxurebisas foladi Rebulobs mwife Svindis fers, xolo -

ze gaxurebisas ki kaSkaSa Ria wiTel fers. 

C0750680 ÷

C0950900 ÷

  

 

 

5. samuSaos msvleloba 

ganvixiloT diskur xerxze kbilebis mirCilvis teqnologiuri procesi. 

a. gaixexos diskuri xerxis periferiuli zedapiri. nax. 1. 

 

 

 

 

 

nax. 7.1. diskuri xerxis periferiuli zedapiris xexva 
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nax. 7.2. kbilebis misarCili zedapirebis xexva 

 

b. gaixexos kbilebis misarCili zedapirebi. nax. 7.2; 

g. damagrdes danadgarze xerxi; 

d. daifaros flusiT xerxis da kbilis gaxexili zedapirebi; 

e. Caidgas kbili budeSi, daedos vercxlis sarCilavi firfita da 

mieWiros xerxs misarCil monakveTze;  

v. CairTos maRali sixSiris danadgari, romlis generatoris stabiluri 

muSaobis uzrunvelsayofad aucilebelia 20-25 wuTiT adre CairTos 

gacivebis sistema. nax. 7.3. 

 

nax. 7.3. kbilebis mirCilva 

 35



z. CairTos maRali sixSis denis induqtori da gaxurdes misarCili 

elementebi saWiro temperaturaze. sarCilavi firfitebis gadnobis 

Semdeg gamoirTos induqtori da 15-20 wamis ganmavlobaSi kbili da 

xerxi gaCerdes urTierT miWeril mdgomareobaSi;  

T. moixnas damWeri da Semowmdes kbilis mirCilvis xarisxi.  

i. yoveli Semdgomi kbilis misarCilad unda ganmeordes zemoT 

aRwerili procesi. 
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laboratoriuli samuSao # 8 

namzadebis miReba wneviTi CamosxmiT 

 

1. samuSaos mizani 

namzadis wneviTi CamosxmiT miRebis teqnologiuri procesis Seswavla. 

 

 

2. davaleba 

a. wneviTi CamosxmisaTvis saWiro laboratoriuli mowyobilobis 

gacnoba. 

b. masalis momzadeba Camosasxmelad. 

g. mowyobilobis gamarTva Camosasxmelad. 

 

 

3. samuSaos CatarebisaTvis saWiro mowyobilobebi 

a. hidravlikuri wnexi 

b. namzadis misaRebi wnexyalibi 

g. masalis gamosadnobi mowyobiloba. 

d. temperaturis sazomi xelsawyo 

 

 

4. meToduri miTiTebebi 

wnevis qveS Camosxma gamoiyeneba msxvilseriul da masobrivi warmoebis 

pirobebSi, rac aixneba wnexyalibebis damzadebis sirTuliTa da 

Sesabamisad maTi maRali RirebulebiT. 

am meTodiT miiReba namzadebi plasmasebisa da feradi liTonebisagan. 

Savi liTonebis Camosasxmelad es meTodi ar aris rekomendirebuli, 

vinaidan am masalebis dnobis maRali temperaturis gamo wnexyalibebi 

swrafad gamodian wyobidan. 

Tanamedrove manqanaTmSenebel qarxnebSi gamoiyeneba ori tipis wneviTi 

Camosxmis danadgari: cxelsakniani da civsakniani. gansxvaveba maT Soris  
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isaa, rom cxelsaknian  danadgarSi liTonis gamodnoba TviT am 

danadgarSive warmoebs, civsaknianSi ki calke mdgar danadgar-RumelSi. 

wnexyalibi Sedgeba ori naxevrisagan (nax. 8.1). qveda naxevari_ 2 

damagrebulia hidravlikuri wnexis magidaze. meore naxevarTan_ 1 ki 

mierTebulia masalis gamosadnobi kamera_ 3, kameris SigniT arsebul 

temperaturis zomavs masSi Casmuli Termowyvili_^6. temperaturis 

mniSvneloba aRiniSneba Mmzomi xelsawyos– 9 Skalaze.  

 

 
 

Nnax.8.1. namzadis miReba wneviTi CamosxmiT 

 

rodesac dadgindeba, rom masala mTlianadaa damdnari, CarTaven 

hidravlikur wnexs. dguSis_ 4 saSualebiT gamdnar masalas maRali 

wnevis qveS awodebs wrexyalibs muSa areSi_ 7. rodesac hidravlikuri 

wnexis manometris isari mkveTrad gadaixreba da gviCvenebs wnevis 

momatebas, saWiroa Sewydes dguSis Semdgomi gadaadgileba. 
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mcire dayovnebis Semdeg, rac aucilebelia Camosasxmeli namzadis 

gasamyareblad, dguSs amosweven sadnobi mowyobilobidan, xsnian 

wnexyalibs da amoaqvT Camosxmuli namzadi. 

 

5. samuSaos msvleloba 

a. Caiyaros saWiro raodenobis masala gamosadnob mowyobilobaSi. 

b. daidgas wnexyalibi gamosadnobi mowyobilobis qveS. 

g.  CairTos gamosadnobi mowyobiloba eleqtroqselSi da   periodulad 

Semowmdes dnobis mimdinareobis procesi. 

d. masalis dadnobis Semdeg CairTos dguSis miwodeba gamdnari masaliT 

yalibis Sesavsebad.  

e.  hidravlikuri wnexis manometris isris mkveTri gadaxrisTanave,  rac 

wnexyalibis Sevsebis maCvenebelia, Sewydes dguSis   miwodeba. 

v.  mcire dayovnebis Semdeg gaixsnas wnexyalibi da amoRebuli iqnas 

Camosxmuli namzadi. 
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