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winasityvaoba 

 

   saxelmZRvaneloSi ganxilulia sakiTxebi 
vibraciis sasargeblo gamoyenebis Sesaxeb, 

Sesabamisi vibraciuli procesebi,  manqanebi da 
mowyobilobebi. erT SemTxvevaSi garkveuli 
teqnologiuri procesebi SeiZleba ganxorci-
elebul iqnan mxolod vibraciis gamoyenebis 
gziT, sxva SemTxvevaSi – vibraciis gamoyeneba 
axdens procesebis mniSvnelovan intensifikacias 
da xarisxobrivi maCveneblebis gaumjobesebas. 
vibraciul manqanebs da teqnologiur procesebs 
amJamad iyeneben saxalxo meurneobis TiTqmis 
yvela sferoSi. 

Zalian farToa vibraciuli manqanebis 
zomebisa da simZlavreebis diapazoni, mravalfe-
rovania maTi daniSnuleba da konstruqciebi, 
gansxvavebulia vibraciis aRgznebis meTodebi 
da saSualebebi. vibraciuli manqanebis 
konstruqciuli sqemebi, rogorc wesi, ar aris 
rTuli, magram maTi warmatebuli muSaobisaTvis 
aucilebelia zustad ganisazRvros maTi is 
parametrebi, romlebic uzrunvelyofen 
optimalur muSa reJimebs, rac SesaZlebelia 
mxolod vibraciuli manqanebis da maT mier 
Sesrulebuli teqnologiuri procesebis 
gamokvlevis safuZvelze. 

wignis masalis aRqmis gaadvilebisaTvis 
mokled aris warmodgenili materialuri 
nawilakis da fxvieri masalis vibraciuli 
transportirebis kvlevis meTodebi da 
zogierTi Sedegebi.  
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vibraciuli manqanebis dinamika efuZneba 
wrfivi da arawrfivi sistemebis rxevis 
Teorias; amitom, aseve, dasawyisSi mokled aris 
ganxiluli meqanikuri rxevebis elementebi, 
manqanis muSa organoebis vibraciebis 
dinamikuri marTvis sakiTxebi, maTi dacva 
xmaurisagan.  

aseve moyvanilia vibraciuli manqanebis da 
mowyobilobebis moqmedebis principebi, kons-
truqciuli sqemebi, parametrebis diapazonebi, 
rekomendaciebi principuli sqemebis SerCevisa 
da ZiriTadi parametrebis dadgenis Sesaxeb.      

vibraciuli manqanebis da danadgarebis erT-
erTi mTavari Semadgeneli nawilia vibroamZravi, 
amitom wignSi warmodgenilia praqtikaSi ufro 
metad gavrcelebuli vibroamZravebi (centrida-
nuli, eleqtromagnituri, kinematikuri) da maTi 
muSaobis principebi.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



8 

 

1. rxevis Teoriis elementebi 

rxevebi warmoadgenen moZraobis erT-erT 
yvelaze gavrcelebul saxeobas. rxeviTi 
moZraobis Tvisebebis Seswavla aucilebelia 
mravali fizikuri da meqanikuri movlenebis 
asaxsnelad, magram gansakuTrebiT didia maTi 
roli sainJinro saqmeSi. Mmanqanebis, satrans-
porto saSualebebis, xelsawyoebis da 
meqanizmebis moZraobas yovelTvis Tan sdevs 
rxevebi, anu rogorc kidev uwodeben, vibraciebi. 

dasaSvebi normebis zeviT rxevebis 
intensiurobis zrda qmnis katastrofis saSiS-
roebas; rxevebis Teoriis amocanebSi da 
teqnikur mecnierebebSi,  maT  mravalferovan  
danarTebSi Sedis am saSiSi  movlenebis 
mizezebis Cveneba   (magaliTad,   rezonansisa  ) 
maTTan  brZolis gzebi da meTodebi. 
   rxevebs warmatebiT iyeneben agreTve rogorc 
sasargeblo process,  magaliTad  vibraciul   
manqanebSi:  konveierebSi, samsxvrevelebSi,  
gamamkvriveblebSi,  madnis  gamamdidrebel 
cxavebSi,  dozatorebSi da a.S. 
   ganvixiloT rxevebis zogierTi saxe.  

  

1.1. Tavisufali harmoniuli rxevebi 

umartives   SemTxvevaSi   rxeviTi   sistemis   
moZraoba  SeiZleba  warmovadginoT  erTi  
koordinatis  saxiT;  aseT moZraobas uwodeben 
rxevebs erTi Tavisuflebis xarisxiT. 
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   nax. 1.1. Tavisufali  

rxeviTi sistema   
                                   
 
 
 
  
 

  
ganvixiloT  SemTxveva,  roca   W     wonis  (anu  
W/g    masis)  tvirTi SeerTebulia wrfivi 
xraxnuli zambariT   sayrdenTan (nax. 1.1).  Tu 
CavTvliT,  rom  SesaZlebelia  W    tvirTis  
mxolod  vertikaluri gadadgileba, xolo 
zambaris   masa    mcirea   tvirTis   masasTan  

SedarebiT,   maSin   aseTi   sistema   SeiZleba 
ganvixiloT  rogorc  erTi Tavisuflebis 
xarisxis mqone. sistemis konfiguracia 
mTlianad ganisazRvreba  x  tvirTis 
gadaadgilebiT wonasworobis mdgomareobidan. 
rogorc ki tvirTi miemagreba zambaras igi 
Rebulobs statikur gadaadgilebas 
 

k

W
st ,   

sadac k aris Zala, romelic iwvevs zambaris 
dagrZelebs erTeuliT da mas uwodeben 
zambaris sixistes. Tu wonas gavzomavT 
niutonebSi (n) xolo dagrZelebas metrebSi (m), 
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maSin sixistis erTeuli iqneba n/m.  xraxnuli 
cilindruli zambarisaTvis n xviiT, D saSualo 
diametriT da mavTulis d diametriT zambaris  
sixiste ganisazRvreba formuliT  

34 8/ nDGdk  , 

sadac G mavTulis masalis Zvris modulia. 
Tu tvirTs gamoviyvanT wonasworobis mdgoma-

reobidan da Semdeg gavuSvebT, aRiZvreba 
rxevebi. rxevebs, romlebic SenarCundebian 
mxolod zambaris drekadi ZalebiT, uwodeben 
Tavisufal an sakuTar rxevebs.  

Tu dadebiT mimarTulebad miviRebT x  
gadaadgilebas qveviT vertikalurad,  maSin 
zambaraSi aRZruli Zala iqneba W+kx. Tu 
tvirTis masaa W/g da aCqarebas  d2

x/dt
2  avRniSnavT  

..

x  -iT, maSin niutonis meore kanonis Tanaxmad 
SeiZleba miviRoT moZraobis gantoleba 

).()/(
..

kxWWxgW   

Tu SemovitanT aRniSvnas 

            st
//2 gWkgp              (1.0) 

GmiviRebT: 

                   02
..

 xpx .              (1.1) 

Aam gantolebis amonaxsni SeiZleba iyos  

ptcx cos1  an ptcx sin2 , sadac c1 da  c2  
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nebismieri mudmivbia, p – sakuTari rxevis 
sixSire. Aam kerZo amonaxsnebis jami mogvcems 
zogad amonaxsns: 

    ptcptcx sincos 21  .               (1.2) 

cxadia, rom W  tvirTis vertikalur moZraobas 
aqvs rxeviTi xasiaTi, radgan cospt da sinpt  
funqciebi periodulia da Rebuloben erTi da 
igive mniSvnelobebs τ drois intervaliT, e.i.  

p(τ+t) - pt=2π, 

saidanac rxevis periodi   

τ=2 π/p. 

 (1.0)-is gaTvaliswinebiT miviRebT  

gkgW /2/2 st  .         (1.3) 

 

winsvliT-ukusvliTi moZraobebis raodenobas 
drois erTeulSi (e.i. ciklebis raodenobas 
wamSi) uwodeben rxevis sixSires. Tu aRvniSnavT 
sixSires f,  maSin  

f=1/ τ=p/2 π= st


/
2

1
/

2

1
gWkg  . 

rxeviT moZraobas, romelic aRiwereba 
gantoleba (1.1)-iT ewodeba martivi harmoniuli 
moZraoba. 
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c1   da c2  mudmivebis gansazRvrisaTvis saWiroa 
ganvixiloT sawyisi pirobebi. davuSvaT, rom 
moZraobis sawyis momentSi (t = 0) W  tvirTs aqvs 
x0 gadaadgileba wonasworobis mdgomareobidan, 

xolo sawyisi siCqare tolia 0

.

x ;  t = 0 
momentisTvis (1.2) gantoleba miiRebs  saxes  

pt
p

x
ptxx sincos

0

.

0  .             (1.4) 

rogorc gamosaxuleba (1.4) - dan Cans, am 
SemTxvevaSi rxeva Sedgeba ori nawilisagan: 
pirveli proporciulia E cospt – si da 
damokidebulia sawyisi gadaadgilebisagan, 

xolo me-2 proporciulia  sinpt -si da damokide-
bulia sawyisi siCqarisagan. TiToeuli maTganis 
grafikuli gamosaxuleba naCvenebia nax. 1.2 a,b-ze. 
tvirTis sruli gadaadgileba x  miiReba 
pirveli ori mrudis  ordinatebis SejamebiT 
(nax. 1.2g).  mudmivi koeficientebi c1   da c2    
SeiZleba meorenairadac warmovadginoT: c1=Asinα0,  

c2 =Acosα0   da amonaxsni (1.4) miiRebs saxes   
 

         ,cossinsincos 00 ptAptAx  
     

anu              ).sin( 0 ptAx         (1.5) 

 
Tu CavsvamT (1.5)-Si da siCqaris gamosaxulebaSi 

)cos( 0

.

 ptApx mniSvnelobebs:  t=0, x = x0, 
.

x 0

.

x , 

miviRebT A da α-s gansazRvrisaTvis 
gantolebebs                             

x0=Asin α0,  0

.

x =Ap cosα0,        
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nax.1.2.Tavisufali rxeviTi moZraobis oscilogramebi 

 

sadac A= ;
)(
2

2
0

.

2

0

2

2

2

1
p

x
xcc  0

.

00 / xkxtg   

magaliTi: 

  M masis tvirTi Camokidebulia zambaraze, 
romlis masac, simciris gamo, SeiZleba 
ugulebelvyoT. rxeviTi moZraobis tvirTze  
moqmedebs ori Zala: simZimis  Zala Mg   da 
zambaris mier ganviTarebuli drekadobis Zala 
F. saWiroa SevadginoT moZraobis 
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diferencialuri gantoleba. movniSnoT nax. 1. 3 
- ze sami mdgomareoba: 1) O1 – zambaris qveda  
bolo  aradeformirebad mdgomareobaSi  (lo      -   
zambaris  sigrZe aradeformirebad 
mdgomareobaSi), 2) O -     zambaraze dakidebuli 
tvirTis wonasworobis mdgomareoba, M - tvirTis 
mdgomareoba moZraobis procesSi. 

          aRvniSnoT O1O   st-iT (zambaris statikuri 
deformacia); mivmarToT x  RerZi vertikalurad 
qveviT da avirCioT aTvlis dasawyisad tvirTis 
wonasworobis  mdgomareoba  (O wertili). hukis   

 
 
 
 

 
 
 

nax. 13. Tavisufali rxevis   
saangariSo modeli 

 
 
 
 
 
 
 
 

 
kanonis Tanaxmad, SedarebiT  mcire 
gadaadgilebebisas  drekadobis Zalis moduli 
zambaris deformaciis proporciulia. Cven 
SemTxvevaSi    zambaris   deformacia   tolia  
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st + x, amitom  F = c(st + x), sadac c 
proporciulobis, anu zambaris sixistis 
koeficientia.   
  cxadia, rom sixistis koeficienti 
ricxobrivad  im Zalis tolia, romelic unda 
movdoT zambaris boloze misi 
deformaciisaTvis sigrZis erTeulze. F Zalis 

gegmili x  RerZze tolia  c(st + x). tvirTis 
moZraobis diferencialur gantolebas eqneba 
saxe: 

                (
..

cMgxM  st + x); 

Tu tvirTi imyofeba wonasworobis 

mdgomareobaSi, maSin  simZimis  Zala Mg 
wonaswordeba drekadobis ZaliT, romelic 

wonasworobis dros tolia cst, (radgan am dros 
x=0), Sesabamisad,  

cMg  st; 

moZraobis diferencialuri gantoleba miiRebs 
saxes:  

          cxxM 
..

     anu      02
..

 xpx  

sadac  p
2
 = c/M.  miRebuli diferencialuri 

gantoleba Tanxvdeba gantoleba (1.1)-s, amitom 
zambaraze dakidebuli tvirTi asrulebs 
harmoniul rxevas p sixSiriT. 
   moZraobis diferencialuri gantolebis 
gamosaxulebis sirTule damokidebulia 
koordinatTa saTavis arCevaze. magaliTad, Tu 
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koordinatTa saTaved arCeulia O1 wertili, 
maSin Fx= - cx  da tvirTis moZraobis gantoleba 
miiRebs saxes 

cxmgxM 
..

,    anu     gxpx  2
..

. 

Tu koordinatTa saTaves aviRebT zambaris 
uZrav boloSi A, maSin Fx= - c(x - l0) da moZraobis 
diferencialuri gantoleba iqneba   

)( 0

..

lxcMgxM  ,  

romelic gamartivebis Semdeg miiRebs saxes 

0

22
..

lpgxpx  . 

amrigad, aTvlis dasawyisis racionaluri 
arCeviT SeiZleba gamartivdes moZraobis 
diferencialuri gantolebis forma da 
Sesabamisad misi amoxsna. 

2. vibraciuli satransporto 

manqanebi 

 

2.1. Sesavali 
 

vibraciul manqanebs farTod iyeneben 
fxvieri masalebis transportirebisaTvis 
mrewvelobis sxvadasxva sferoSi. aseve farTo 
ganviTarebas pouloben satransporto-teqno-
logiuri manqanebi, romlebic transporti-
rebasTan erTad axorcieleben gadasaad-
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gilebeli tvirTis teqnologiur damuSavebasac 
(Sroba, gaumtverianoba, klasifikacia, 
granulireba, gauwyloeba da a.S.). vibraciul 
satransporto manqanebs ganekuTvneba 
vibraciuli konveierebi, vibraciuli mkvebavebi 
da vibraciuli mkvebavebicxavebi, aseve 
vibraciuli amweebi da vibraciuli bunkeri-
dozatorebi. gansakuTrebiT farTo gamoyenebas 
pouloben vibraciuli satransporto manqanebi, 
romlebic muSaoben sworxazovan harmoniul 
rxeviT reJimebSi.  zogierT konstruqciebSi 
muSa organos moZraobis traeqtoria 
warmoadgens elifss. elifsis konfiguracia 
arsebiTad aris damokidebuli mdgenelebs 
Soris fazis daZvris kuTxeze da SeiZleba 
icvlebodes sworxazovani formidan wriul 
formamde.   

 
2.2. vibraciuli satransporto 

teqnologiuri manqanebis muSaobis 
principi da gamoyeneba 

 
vibraciuli satransporto-teqnologiuri man-

qanebi gamoiyenebian warmoebis sxvadasxva sferoSi 
sxvadasxva masalisa da nakeTobis transportirebisa 
da damuSavebisaTvis. moqmedebis principi 
mdgomareobs tvirTis mimarTul moZraobaSi 
inerciuli Zalebisa da tvirTis transportirebis 
zedapirTan xaxunis Zalebis saSualebiT. 
vibraciuli manqanis muSa organo, romelic 
SeiZleba iyos Raris formis sibrtye, mili da sxva, 
asrulebs ciklur moZraobas, xolo masze 
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mdebare masala yoveli ciklis bolos 
garkveuli mimarTulebiT gadaadgildeba. 

muSa organos perioduli moZraoba 
xorcieldeba vibraciis saSualebiT, risTvisac 
manqanas aqvs vibroamZravi, romelic warmoqmnis 
martiv harmoniul an rTul kombinaciur 
rxevebs.  

muSa organo vibroamZravTan dakavSirebulia 
drekadi sistemiT, romelic SeiZleba warmo-
adgendes zambarebs, resorebs, pnevmatikur an 
hidravlikur elementebs. rxeviTi reJimebi 
SeiZleb iyos rezonansuli an ararezonansuli 
(iZulebiTi). pirvel SemTxvevaSi manqanis 
konstruqcia isea awyobili, rom iZulebiTi da 
sakuTari rxevebis sixSire erTnairia, xolo 
meore SemTxvevaSi aRniSnuli sixSireebi gan-
sxvavdebian erTmaneTisagan. 

iZulebiT rxevebze momuSave manqanebis 
eqsploatacia gaadvilebulia, magram saWiroeben 
did simZlavres da gabaritebs. rezonansuli 
manqanebi simZlavris da gabaritebis Tvalsaz-
risiT ufro ekonomiuria, magram saWiroeben 
manqanis zust awyobas, rac garkveul sirTules 
warmoadgens. 

vibraciuli manqanebi Sesasrulebeli 
samuSaos xasiaTis, gare winaaRmdegobis da 
mowyobilobis mixedviT SeiZleba daiyos 
ramdenime Tanrigad: a) vibraciis gadacema 
Tavisufal mdgomareobaSi myofi sxvadasxva 
garemosTvis, fxvieri masalebisa da 
dispersiuli sistemebisaTvis; b) vibraciuli 
elementebis SeWra gruntSi, qanSi; g) qanebis, 
gruntis, liTonis vibroWra da vobrorRveva; d) 



19 

 

sxvadasxva masalebis vibromsxvreva da vibro-
daqucmaceba. 
 

2.3. nawilakis gadadgileba 
harmoniulad  merxev sibrtyeze. 

 
ganvixiloT horizontis mimarT  kuTxiT 

daxrili sibrtye (nax. 2. 1), romelic asrulebs 

harmoniul rxevebs sibrtyisadmi   kuTxiT. 
SemovitanoT moZravi koordinatTa sistema 

xOz, romelic uZravadaa dakavSirebuli sibr-
tyesTan da Ox RerZi Tanxvdeba sibrtyis 
mimarTulebas. SemovitanoT agreTve uZravi 

koordinatTa sistema O1, romlis RerZebi 
sawyis mdgomareobaSi Tanxvdeba xOz sistemis 
RerZebs. 

sibrtyis moZraobis gegmilebi uZrav koordi-

natTa sistemis (O1) RerZebze iqneba  

 
 = Acossint;     =Asinsint,               (2.1) 

 

 
N 

nax. 2.1. nawilakis vibraciuli moZraoba  
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daxril sibrtyeze 
 

sadac A - sibrtyis rxevis amplituda, xolo  

rxevis sixSirea;  da   kuTxeebis cvlilebis 
zRvrebia:  
 

-



   ganvixiloT vibraciul sibrtyeze m masis 
materialuri wertilis moZraoba (brtyeli 
nawilaki). 
   mocemul nawilakze moqmedeben simZimis Zala 
P = mg, mSrali xaxunis Zala F da normaluri 
reaqciis Zala  N; amitom nawilakis fardobiTi 
moZraobis gantolebebi moZrav koordinatTa 
sistemaSi Caiwereba Semdegi saxiT: 
 

;sin
....

Fmgmxm    

.cos
....

Nmgmzm    
 

   Tu gamoviyenebT tolobebs (2.1), miviRebT 

 

;sinsincos2
..

FmgtmAxm    

        .cossinsin2
..

NmgtmAzm       (2.3) 

 
   rodesac nawilaki gadaadgildeba sibrtyeze, 
z = 0, xolo xaxunis Zala ganisazRvreba 
fardobebiT 
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












0,roca

0;roca
.

.

x,

x,

fN

fN
F           (2. 4) 

 
sadac f – srialis xaxunis koeficienti. 
aRniSnuli pirobis dros ( z = 0 ), normaluri 
reaqcia N = N (t) ganisazRvreba (2. 3) - dan  
 

tmAmgtNN  sinsincos)( 2     (2. 5) 

 
nawilaki vibraciul sibrtyes ar mowydeba 
mxolod N –is dadebiTi mniSvnelobisaTvis. es 
piroba (2.5) gamosaxulebidan gvaZlevs Semdeg 
Tanafardobas 

tsin  02 sin

cos
z

A

g







         (2. 6) 

 
nawilakis fardobiTi uZraobis dros, rodesac  

0,0
.

 zx , mSrali xaxunis Zala da misi mniS-
vneloba ganisazRvreba (2. 3) sistemis  pirveli 
gantolebidan 

 

.sincossin)( 2

00 tmAmgtFF       (2. 7) 

 
nawilaki fardobiT uZraobaSi darCeba mxolod 
im SemTxvevaSi, Tu xaxunis Zala (2.7) 
absoluturi mniSvnelobiT ar aRemateba 
statikuri xaxunis Zalis zRvrul mniSvnelobas  
  

NfF 1max  , 
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sadac 
1f -uZraobis xaxunis koeficienti). es pi-

roba SeiZleba ase Caiweros   
  

)()()( 101 tNftFtNf  ; 

 
Tu CavsvamT xaxunis Zalis  (2.4) gamosaxulebas 
(2.3)-is pirvel gantolebaSi da 
gaviTvaliswinebT (2.5)-s miviRebT nawilakis 
moZraobis gantolebas vibraciul sibrtyeze 
 

.sin
cos

)cos(

cos

)sin( 2
..

tAgx 







 



      (2.8) 

 
Aaq  arctgf  aRniSnulia srialis xaxunis 
kuTxe; zeda niSnebi Seesabamebian nawilakebis 

srials win (
.

x   0), qveda niSnebi - srials ukan 

(
.

x   0). 
   Ggantoleba (2.8) samarTliania mxolod, roca 

0z  da 0
.

x , e.i. drois im momentSi, roca 
nawilaki srialebs sibrtyeze misgan mouw-
yvetlad. (2.5) da (2.6) fardobebidan gamomdi-
nareobs, rom rodesac daculia piroba 
 

1
sin

cos
20 





A

g
z              (2.9) 

 
normaluri reaqcia N ( t )  drois nebismier 
momentSi dadebiTia da nawilaki rCeba 
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sibrtyeze; Tu (2.9) piroba ar aris 

Sesrulebuli  e.i. z0  0, maSin gantolebidan  

 

00sin zt                (2.10) 

 
gamoiTvleba drois is t0  momenti, rodesac 
normaluri reaqcia N(t) gaxdeba nolis toli da 
nawilaki mowydeba sibrtyes (daiwyeba frenis 
stadia). 
   nawilakis sibrtyis mimarT frenis 
diferencialuri gantolebebi miiReba (2.3)-dan, 
rodesac  F = N = 0  













.cossinsin

,sinsincos

2
..

2
..





gtAz

gtAx
         (2.11) 

 
   nawilakis gadaadgilebisas frenis reJimebSi 
adgili aqvs Sejaxebas sibrtyesa da nawilaks 

Soris, ris Semdeg icvleba 
.

x  da 
.

z  siCqareebi; 
amitom gantolebebis praqtikuli 
gamoyenbisaTvis winaswar saWiroa siCqaris 
grZivi da ganivi Semdgenebis cvalebadobis 
kanonebis gansazRvra dartymis Semdeg, e.i. 
siCqareebis aRdgenis koeficientebis gansazRvra 
[1, 3]. 
   nawilakebis vibraciuli gadaadgilebis 
procesebis Seswavlisas mniSvneloba eniWeba 
masalis formasa da fizikur Tvisebebs, muSa 
organos zedapiris simqises, haeris winaRobas 
da sxva faqtorebs [ 4 ]. 
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   sawarmoo daniSnulebis mixedviT vibraciuli 
manqanebi SeiZleba daiyos: satransporto, 
satransporto-teqnologiuri, CamtvirTavi, 
bunkeruli; manqanebi msxvrevisaTvis, daqucmace-
bisaTvis, fxvieri da mravalfazuri masiuri 
masalebis dayofisaTvis – cxavebi, sacrebi; 
mravalfazuri masalebis SerevisaTvis – betoni, 
sakvebi masalebi da a.S.; masalebis Wrisa da 
qanebis rRvevisaTvis. 
   madnis sabadoebis miwisqveSa damuSavebisas 
vibrosatransporto manqanebi gamoiyenebian  
iseTi ZiriTadi samuSaoebisaTvis, rogoricaa 
madnis CamoSveba (CamotvirTva) xvrelebidan, 
afeTqebuli madnis gamozidva da CatvirTva. 
amasTan, arsebiTad izrdeba am procesebis 
mwarmoebloba, izrdeba muSaobis usafrTxoeba, 
umjobesdeba madnis xarisxi da advildeba 
aragabarituli naWrebis gancalkeveba (dayofa). 
   rRvevisa da daqucmacebisaTvis, gruntebisa 
da samTo qanebis WrisaTvis gamoyenebas 
pouloben samsxvrevelebi, randebi (samTo), 
eqskavatorebis cicxvebi vibraciuli kbilebiT, 
saxvretelebi, solebi, CamtvirTavebi, uroebi, 
saburRi danadgarebi. 
   vibraciuli mowyobilobebi gamoiyenebian 
metalurgiaSi sxmulis xarisxis gaumjobese-
bisaTvis, liTonis wneviT damuSavebisaTvis 
(vibraciuli dapresva, adidva, glinva). 
   damxmare vibraciul mowyobilobebs 
ganekuTvnebian: dozatorebi, bunkerebis da 
Rarebis amgznebebi, fxvieri tvirTebisa da 
sxvadasxva teqnologiuri narevis SemamWidro-
veblebi (gamamkvriveblebi), sarkinigzo 
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vagonebis ganmtvirTvelebi, satvirTo vagonebisa 
da samadne vagonetebis, aseve konveieruli 
lentebis gamasufTaveblebi.    
    vibraciul manqanaSi mniSvnelovan rgols 
warmoadgens vibroaRmgznebi (vibratori). 
    vibroamgznebi gadascems moZraobas rxeviT 
sistemas da qmnis aRmgzneb Zalas, romelic 
aucilebelia Sinagani da garegani 
winaaRmdegobebis gadasalaxavad. ganixilaven 
vibroamgznebebis Semdeg ZiriTad tipebs: 
inerciuli, eqscentrikuli, eleqtromagnituri, 
hidravlikuri, pnevmatikuri. moqmedebis xasiaTis 
mixedviT vibroamgznebebi SeiZleba daiyos: 
Zaluri, kinematikuri, dartymiTi [ 1 ]. 

vibraciuli satransporto manqanebi farTod 
gamoiyenebian fxvieri da calobiTi tvirTebis 
gadaadgilebisaTvis warmoebis sxvadasxva sfe-
roSi. aseve aranaklebi ganviTareba aqvs 
satransporto-teqnologiur manqanebs, romlebic 
transportirebasTan erTad axorcieleben 
teqnologiur damuSavebas ( Sroba gaumtveru-
leba, klasifikacia, granulireba, gauwyloeba 
da a.S.). nax. 2.4-ze warmodgenilia ormasiani da 
mravalmasiani eleqtromagnituri  vibraciuli 
satransporto manqanebis sqemebi. 

ormasiani manqanis (nax. 2.4a) ZiriTadi 
kvanZebia: tvirTis gadamtani organo 1, 
romelTanac mimagrebulia eleqtromagnituri 
vibroamZravi aqtiuri 2 da reaqtiuli 4 
nawilebiT da maTSi CaSenebuli drekadi 
kavSirebiT 3.  
Nnax. 2.4 b - ze   warmodgenil  mravalamZravian 
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Nnax. 2.4. a,b. or- da mravalmasiani 
vibraciuli satransporto manqanebi 

 
da mravalmasian manqanas aqvs tvirTis 

gadamtani organo 1, romelzedac damagrebulia 
ramdenime eleqtromagnituri vibroamZravi 6, 
drekadi kavSirebiT 3; sayrdeni konstruqci-
ebisgan manqa-nis izolacia xdeba amortize-
torebiT 5.  
 

2.4. vibraciuli manqanebi 
samTo teqnologiur procesebSi 

 
mZlavri, vibraciuli satransporto-teqno-

logiuri manqanebi (vstm) daxrili da 
horizontaluri muSa zedapirebiT farTod 
gamoiyenebian gamongreuli samTo masebis 
CamoSvebisa da gamozidvisaTvis sasargeblo 
wiaRiseulis sabadoebis miwisqveSa 
damuSavebisas; maTi saSualebiT arsebiTad 
mcirdeba samTo samuSaoebis Sromatevadoba, 
aRmoifxvreba madnis Cakideba da misi 
ganmeorebiTi msxvrevis da gvirabis Semdgomi 
ganiavebis aucilebloba; izrdeba maRaroebSi 
samTo samuSaoebis usafrTxoeba. 

madnis sabados miwisqveSa damuSavebis 
efeqturobis zrda SeiZleba miRweul iqnas 
agreTve madnis CamoSvebisa da gamozidvis 
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nakaduri teqnologiis SeqmniT gamwmendi 
blokis farglebSi Semdegi sqemiT: 
“vibromimwodebeli – gamomzidavi vibrokon-
veieri – CamtvirTavi vibromimwodebeli – vagoni 
[5]. aseTi teqnologiuri sqemis gamoyenebiT 
gamoSveba-gamozidvis mwarmoebloba mniSvne-
lovnad izrdeba, xolo madnis TviTRirebuleba 
skreperul gamozidvasTan SedarebiT mcirdeba. 

amJamad Seqmnilia sxvadasxva tipis 
vibraciuli mimwodeblebi, baqnebi, konveierebi, 
agreTve maTi kompleqsebi, romlebic maTi samTo 
masebze zemoqmedebis saxisa da funqcionirebis 
pirobebis mixedviT SeiZleba daiyos Semdeg 
jgufebad: 
1) vstm, romlebSic vibracia gamoiyeneba 
mxolod Siga xaxunis Sesamcireblad fxvier 
masebSi, misi gamodinebis pirobebis 
gasaumjobeseblad da TviTdinebis kuTxis 
Sesamcireblad – vibrobaqnebi da vibrolentebi 
(nax. 2.5 a, b: 1 - muSa organo, 2 - vibroamZravi, 3 
- eleqtroZravi); 2) vstm, romlebSic vibracia 
ara marto amcirebs Siga xaxunis Zalebs 
gamodinebisas, agreTve uzrunvelyofs 
gamoSvebuli samTo masebis   iZulebiT   
vibrogadaadgilebas muSa organoze – 
vibromimwodeblebi, vibrolukebi (nax. 2.6a,b: 1- 
muSa organo; 2- vibroamZravi; 3- eleqtroZravi; 
4- drekadi elementebi; 5- sayrdeni CarCo; 6- 
resorebi; 7- gamawonasworebeli CarCo); 3) vstm, 
romlebSic vibracia uzrunvelyofs gvirabSi 
samTo masebis  fenebis iZulebiT mimarTul 
gadaadgilebas – gamomzidavi vibrokonveierebi 
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(nax. 2.7 - miwisqveSa samuSaoebis vst xazis 
principuli sqema:  I  -  vibrobaqani; II  - vibro- 
mkvebavi; III- gadamzidi vibrokonveieri; IV- vib-
rosaceri; V- vibroluki.). 
    vstm-is pirveli ori jgufis ganmasxvavebel 
Taviseburebas warmoadgens maTi muSaoba 
fxvieri tvirTis Camonaqcevi svetis qveS. 
amasTan muSa organo Camonaqcevis zonaSi  
ganicdis dawnevas 45 - 60 kpa-is farglebSi. 

 vibraciuli   mimwodeblebi   ( mkvebavebi )  
aseve    farTod    gamoiyenebian   bunkerqveSa  
 

 
 

nax. 2.5. vibraciuli teqnologiuri xazis 
fragmentebi 

 
mowyobilobis saxiT mrewvelobis sxvadasxva 
sferoebSi fxvieri tvirTis gamoSvebisaTvis.  

 me-3 jgufis vstm-Si misi horizontaluri an 
daxrili    dayenebiT    xdeba    regularuli 
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nax. 2.6. vibraciuli teqnologiuri xazis 
fragmentebi 

 
vibrogadaadgilebis reJimebis realizacia 
mikrogadasrolebiT,      rac      ganapirobebs 

 
nax. 2.7. vibraciuli teqnologiuri xazi 

 
intensiur, dinamikur urTierTmoqmedebas 
fenebsa da muSa organos zedapirs Soris. 

dinamikuri sqemis tipis mixedviT ganxiluli 
vstm miwisqveSa samTo samuSaoebisaTvis iyofa 
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erTmasianad (nax. 2.5 a,b; nax. 2.6a; nax. 2.7) da 
ormasianad (nax. 2.6 b).  

drekadi sistemis saxiT gamoiyenebian rezinis 
da rezinmetalis elementebi, agreTve resorebis 
paketebi. 
   vibroamZravebis saxiT ZiriTadad gamoiye-
nebian inerciuli debalansuri an TviTbalan-
suri vibroamgznebebi. gadamzid vibrokonve-
ierebSi gamoiyenebian agreTve eqscentrikuli da 
pnevmatikuri vibroaRmgznebebi. 

aRniSnuli vstm-is muSa organoebi 
pirobiTad SeiZleba daiyos: xistad da 
drekadad. struqturulad analogiuri mZlavri 
erTmasiani vibromimwodeblebi da cxavi-
mimwodeblebi 3-4 aTasi t/sT mwarmoeblobiT 
gamoiyenebian samTo masebis transportirebisa 
da klasifikaciisaTvis (daxarisxebisaTvis) 
samTo sawarmoebSi, romlebic axorcieleben 
sasargeblo wiaRiseulis sabados Ria 
damuSavebas. 

 

2.5. dinamikuri procesebi  
vibraciul manqanebSi. 

 
vibraciuli manqana muSaobis xasiaTiT 

SeiZleba daiyos Semdeg sakvanZo mdgenelebad: 
Semsrulebeli (muSa) organo, vibroamgznebi 
(vibroamZravi), teqnologiuri datvirTva 
(dasamuSavebeli masala). mdgenelebi rogorc 
statikur, ise dinamikur mdgomareobaSi 
dakavSirebuli arian erTmaneTTan. 
vibroamZravis an Semsrulebeli organos 
moZraobis darRveva (gadaxra kanonzomierebidan) 



31 

 

iwvevs mTeli sistemis moZraobis (muSa 
procesis) kanonzomierebis darRvevas.. 

vibracia Semsrulebel organos gadaecema 
drekadi elementebiT, romelTa swor moZrao-
baze bevrad aris damokidebuli muSa organos 
zusti muSaoba. drekadi elementebi (gansakuT-
rebiT zambarebi) xasiaTdebian sivrciTi tolsi-
xisteebiT da sivrceSi rxevis unariT maTze 
damagrebul masebTan erTad, maSinac ki, 
rodesac maTze modebulia erTi mimarTulebis 
Zalebi. Cveulebrivad aseTi rxevebi mcirea, 
magram zogierT SemTxvevaSi SeiZleba moxdes 
maTi zrda da dairRves muSaobis normaluri 
reJimi. amitom didi mniSvneloba eniWeba 
ganzogadebuli sivrciTi dinamikuri modelebis 
damuSavebas da gamokvlevas [3]. 

nax.2.8 -ze mocemuli sqema warmoadgens 
ormasiani vibraciuli manqanis zogad sivrciT 
sqemas, sadac m da m1  aqtiuri da reaqtiuli 
masebia, xolo m2 – gadasaadgilebeli tvirTis 
masa, e.i. SeiZleba ganvixiloT rogorc 
sammasiani rxeviTi sistema; ZiriTadi drekadi 
sistema 1 gadascems rxevas vibroamZravidan muSa 
organos; 2 aris pirobiTi drekadi sistema, 
romelic aRwers fxvieri masalis Siga fenebs 
da nawilakebs Soris, aseve muSa zedapirebTan 
maT urTierTqmedebas; 3 aris amortizatorebi 
vibromanqanis sayrdenebTan izolirebisaTvis.   
m, m1,  m2, masebis moZraoba ganixileba Oxyz  uZrav 
koordinatTa sistemis mimarT; amave dros, masa 
m2 (tvirTi) axorcielebs fardobiT moZraobas 
muSa organos anu  O1x1y1z1  koordintTa sistemis 

mimarT;  α  da   arian muSa organos daxris da 
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vibraciis gadacemis kuTxeebi Sesabamisad. 
gansakuTrebul rgols warmoadgens m2 masa 
(tvirTi), romelic dakavSirebuli m1 masasTan  
(muSa organo) calmxrivi drekadi kavSirebiT 
(wertili A); igi axorcielebs moZraobas m1 
masis inerciis gadataniTi ZalebiT da amitom 
misi moZraobis xasiaTi mTlianad 
ganpirobebulia m1 masis moZraobis xasiaTiT; 
Tavis mxriv, m1 masis moZraobis xasiaTze 
gavlenas axdens m2 masis moZraoba, romlis 
wneva muSa organoze zogjer SeiZleba Q 
aRmgznebi Zalis Tanazomvadic gaxdes. 

urTierTqmedebisa da kavSirebis safuZvelze 
erTi masis dinamikuri mdgomareobis cvlileba  
uSualod aris dakavSirebuli meore masis 
cvalebadobasTan da Sesabamisad, erT-erTi 
maTganis  rxeva sivrceSi gamoiwvevs mTeli 
sistemis Sesabamis moZraobas. 

Nnax. 2.8-ze warmodgenili sammasiani sistemis, 
anu  datvirTuli  vibraciuli   satransporto-
teqnologiuri manqanis dinamikuri mdgomareoba 
aRiwereba aRmgznebi, inerciuli, drekadi da 
winaaRmdegobis Zalebis urTierTkavSiriT, rac 
SeiZleba dalamberis principis safuZvelze 
Semdegnairad gamoisaxos 

 

    ,321

32121

excfr

qmqmmq

FFQQQ

PPPJJJ





       
(2.12)   

sadac  qmqmmq JJJ
21

,,  - 21,, mmm   masebis  

inerciuli  Zalebia q RerZebis mimarT 

( 321321321 ,,,,,,,, zzzyyyxxxq  ),  321 ,, PPP  - 1, 2, 3   
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drekadi         elementebis drekadobis Zalebi; 

321 ,, QQQ  - igive elementebis winaaRmdegobis 

Zalebi;  xaxF  - xaxunis Zala; excF - vibroamZravis 

aRmgznebi Zala. masis m2 moZraobis formebi 
(grZivi mimarTulebiT, sibrtyeSi, sivrceSi) 
ganisazRvreba  m da  m1  masebis moZraobis 
formebisagan damokidebulebiT (sworxazovani, 
brunviTi, sibrtyeSi, sivrceSi). Ggantolebis 
(2.12) gaSla analizuri formiT moyvanilia [3] - 
Si. aqve aris amoxsnis kompiuteruli programa; 
maTi saSualebiT SesaZlebelia gamokvleuli da 
gansazRvruli iqnas gadasaadgilebeli masalis 

 
nax. 2.8. sammasiani vibraciuli satransporto-
teqnologiuri manqanis sivrciTi modeli 
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moZraobis damokidebuleba  sistemis 
“vibroamZravi – muSa organo – teqnologiuri  
tvirTi” nebismieri parametris  (konstruqci-
uli, dinamikuri) cvlilebisagan; amasTan, imis 
mixedviT, Tu manqanis sivrciTi moZraobis 
romeli mimarTulebaa mniSvnelovani (masalis 
moZraobaze gavlenis mixedviT), zogierTi 
sakoordinato RerZis mimarTulebiT moZraoba 
SeiZleba ugulebelyofil iqnas da 
gantolebaTa sistemam miiRos gamartivebuli 
forma.  
 

2.6. muSa organos 
aramuSa rxevebis gavlena fxvieri 

tvirTis moZraobaze. 
 

zambarebze dakidebul rxeviT sistemebs 
mTavari rxevebis garda yovelTvis Tan sdeven 
rogorc xazovani, ise brunviTi xasiaTis 
sivrciTi rxevebi. es ganpirobebulia drekadi 
elementebis specifikiT – ganaxorcielon 
rxevebi ara marto Zalis moqmedebis, aramed 
sxva mimarTulebebiTac [ 3 ]. garda amisa, 
manqanis konstruqciuli elementebis da 
kvanZebis damzadebisa da montaJis cdomi-
lebebisa da gadaxrebis Sedegad, formirdeba 
jamuri gadaxrebis ori mimarTuleba, romelTa 
daxmarebiTac unda moxdes rxeviTi sistemis 
saangariSo (Teoriuli) sivrciTi modelis 
koreqtireba; es mimarTulebebia: 1) Sesabamis 
masebTan (manqanis nawilebTan) uZravad 
dakavSirebuli koordinatTa RerZebis gadaxra 



35 

 

saangariSo ( nominaluri) mdgomareobidan, 2) 
aRmgznebi Zalis gadaxra saproeqto mimarTule-
bidan. 

ganvixiloT am TvalsazrisiT vibraciuli 
rezonansuli manqanis (nax. 2.8) da Sesabamisi 
sivrciTi dinamikuri modelis (nax. 2.9) moZraoba 
(nax.2.9-ze, 2.8-isgan gansxvavebiT ganxilulia 
ori masa – muSa organo – m1   da tvirTi - m2).  

am modelis safuZvelze miiRebian m1  da   m2  
masebis  urTierTdakavSirebuli moZraobis gan- 
tolebebi inerciuli da drekadi xasiaTis 
arawrfivi wevrebiT, imis mixedviT, Tu ra 
miaxloebiT aiReba eileris kuTxeebiT gamoxa- 
tuli mimmarTveli kosinusebi (wrfiviT an 
garkveuli rigis arawrfiviT [ 3 ] ). 

xazovani da brunviTi moZraobis gantolebebi 
miiRebian kinetikuri energiis gamosaxulebebSi 
m1     da   m2      masebis Tavisufali wertilebis (Ai, 

Bi ) siCqareebis CasmiT, amasTan m1 axorcielebs 
gadataniT, xolo m2 fardobiT moZraobas [ 3 ]. 

aRniSnuli wertilebis siCqareebis veqtorul 
gamosaxulebebs aqvT saxe 
 

iOOA rVV
i 111

   ; 

              iOOiOOB rVRVV
i 22 2211

   ,    (2.13) 

 

sadac 
iAV

 
Ai wertilis veqtoruli xazovani 

siCqare,
 


iOV

 
O1 wertilis veqtoruli xazovani 

siCqare,   
1O
  
-  m1       masis  kuTxuri  siCqare  O1  

centris mimarT. analogiuri  ganmartebebi aqvs 
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nax. 2.9. ormasiani rxeviTi sistemis-

vibraciuli manqanis analogis sivrceSi 
moZraobis dinamikuri modeli (Sedar. nax. 2.8) 

  

iBV siCqaris mdgenelebsac, im gansxvavebiT, rom  

m2  masa (tvirTi) asrulebs brunviT moZraobebs, 
rogorc sakuTari (O2), ise muSa organos (O1) 
centrebis mimarT, xolo misi xazovani siCqare 
Sesdgeba O1 da O2 centrebis xazovani siCqareebis 

jamisagan (
2OO VV

i
 ). radius-veqtorebis 

aRniSvnebi naCvenebia nax. 2.9-ze ( ir1 , ii rR 22 , ). n 

masiani sivrciTi urTierTdakavSirebuli 
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rxeviTi sistemis mdgomareoba ganisazRvreba 
masebis simZimis centrebis koordinatebiT, 
drekadi elementebis damagrebis wertilebiT da 
maTi dayvaniT romelime gansazRvrul koordi-
natTa sistemaSi mimmarTveli kosinusebis 
gamoyenebiT.  

 magaliTisaTvis, moviyvanoT mTavari drekadi 
sistemis damagrebis  A wertilis koordinatebis 
gamosaxulebebi  Oxyz koordinatTa sistemaSi 
dinamikuri gadaadgilebis procesSi 

 

                      1311211111
 AAAOA

zyxxx   

             2312212111
 AAAOA

zyxyy              (2.14) 

                 3313213111
 AAAOA zyxzz  , 

 
sadac  

111
,, OOO zyx  wertilis О1  koordinatebi  

Oxyz sistemaSi; AAA zyx 111 ,,   -  А  wertilis 

koordinatebi  O1x1y1z1  sistemaSi; 3311,........,  - 

mimmarTveli kosinusebi. 
   am   modeliT   miiReba   m1     da   m2      masebis 
moZraobis urTierTdakavSirebuli gantolebebi 
inerciuli da drekadi xasiaTis arawrfivi 
wevrebiT, mimmarTveli kosinusebis eileris 
kuTxeebis gaSlis miaxloebisagan damokidebu-
lebiT (gawrfivebuli an arawrfivi).  

warmodgenili sistemis mTavari gansxvaveba 
(nax. 2.8, 2.9) klasikuri n – masiani sivrciTi 
sistemisagan mdgomareobs: a) masis m2 
specifikaSi (sxvadasxva saxis da Sedgenilobis 
tvirTebi, romlebic calmxrivad arian 
mierTebuli  m1  masasTan), b) masebis m1     da   m2      
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garkveul sawyis ganlagebaSi (α da β kuTxeebi), 
rac asimetriuls xdis maTematikuri modelis 
damuSavebis Tanmimdevrobas, g) m1     da   m2 ,  
rogorc erTmaneTTan pirobiTi drekadi 
elementebiT dakavSirebuli masebis 
urTierTmoqmedebis specifikurobaSi, rac yovel 
konkretul SemTxvevaSi ganpirobebulia 
teqnologiuri datvirTvis maxasiaTeblebiT da 
TvisebebiT, d) drekadi kavSirebis gadaxris 
gaTvaliswinebis saWiroebaSi aradeformirebadi 
mdgomareobidan (didi deformaciebis SemTxve-
vaSi). 

sailustraciod qvemoT warmodgenilia 
masebis m1 (muSa organos) da   m2 (tvirTis)      
sivrciTi moZraobis TiTo gantoleba grZivi, x 
mimarTulebiT [ 3 ].  
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sadac Qx   -  drekadi xasiaTis, xolo  '

xQ   - 

araderekadi xasiaTis Zalebi; 
111 ,,  -muSa 

organos brunviTi koordinatebi; 010101 ,,  -

manqanis damzadebis da awyobis kuTxuri 

cdomilebebi;  1 . 

   gantolebebi (2.17) da (2.18) 
urTierTdakavSirebulia potencialuri da 
inerciuli xasiaTis arawrfivi mdgenelebiT.  
   muSa organosa (mo) da teqnologiur 
datvirTvas (td) Soris xaxunis Zalis aRwe-
risaTvis gamoiyeneba sxvadasxva midgomebi, 
romelTa arsi mdgomareobs imaSi, rom td – is 
reaqcia  mo –ze td –is siCqarisa da 
deformaciis proporciulia; amasTan 
gaTvaliswinebulia rogorc Sinagani  ise im 
garemos winaaRmdegoba, romelSic xorcieldeba 
moZraoba 

                           
zyxqqqfN q ,,),,(

.

  .             (2.19) 

 

td-is sivrciTi moZraobisas (xazovani an 
brunviTi), normalur reaqciebTan erTad, 
rogorc Sedegi,  aRiZvrebian am Zalebis momen-
tebi    

qqтрqтрqqтр rFMfNF  )()(;)( ,          (2.20) 

 

sadac f -  td –is xaxunis koeficientia mo-s 
zedapirze (f  Cveulebrivad miiReba, rogorc 
cvladi, moZraobis yovel ciklSi td-is 
dinamikuri mdgomareobis mixedviT: sriali 

zedapirze, gaCerebebi da a.S.); rq - manZili 
xaxunis zedapiridan td –is simZimis centramde 
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Sesabamisi koordinatis mimarTulebiT (nax. 2.10); 
xaxunis Zalis mdgenelebi SeiZleba Semdegnai-
rad gamoisaxon:   

);( 2

.

2
xsignNfF zxx            );(

2

.

2
ysignNfF yyy   

                              
)( 2

.

2
zsignNfF zzz  ,                  (2.21) 

 

sadac fx , fy ,  fz –  td da mo-s Soris xaxunis 
koeficientebia x, y, z mimarTulebebiT;  Ny - 
tvirTis normaluri reaqcia gverdiT 
zedapirebze; Nz - tvirTis normaluri reaqcia 
mo-s fskerze; “sign” warmoadgens arawrfiv 
funcias da ganisazRvreba siCqaris  V niSnisagan 
damokidebulebiT: sign =1 roca  V> 1  da    sign = -1  

roca   V <  0. 
       xaxunis Zalis momentebs koordinatTa 
RerZebis  

2222 zyxO  mimarT aqvT saxe: 

);()()( 2

.

222
signrFrFM zyyzxт р  );()( 2

.

22
signrFM zxyтр 

  

                          
)()( 2

.

22
signrFM yxzтр  ,                (2.22)    

 

sadac ry, rz - manZilebi xaxunis zedapirebidan 
sistemis 

2222 zyxO  RerZebamde.  

   koordinatTa sistemis O1x1y1z1 RerZebis mimarT  
(mo-s RerZebi) xaxunis Zalis momentebi 
ganisazRvrebian Semdegi gamosaxulebebiT: 
 

);()(
221 zyyzxтр hFhFM       ;)(

21 zxyтр hFM 
 

 

                                    
,)(

21 yxzтр hFM                       (2.23) 
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sadac hy,  hz  - manZilebi xaxunis zedapirebidan 
sistemis O1x1y1z1 RerZebamde. 
   gansaxilvel SemTxvevaSi mo 
SemosazRvrulia ori mxridan (O1x1y1 da O1x1z1 
sibrtyeebidan) xolo  O1x1 mimarTulebiT igi 
Riaa; am SemTxvevaSi, zedapirze O1x1y1 xaxunis 
Zala ar arsebobs da Sesabamisad, (2.22) da (2.23) 
gamosaxulebebSi Semavali wevrebi  mamravlebiT 
rx,  hx,  agreTve ar arseboben. 

 
nax. 2.10. fxvieri masalis ganlageba vibraciul  

RarSi da masze moqmedi xaxunis Zalebi 
 
   nax. 2.12, 2.13 – ze warmodgenilia fxvieri 
tvirTis gadaadgilebis siCqaris damokide-
buleba rezonansuli vibromanqanis calkeuli 
sivrciTi rxevebisagan, romlebic miRebulia 
(2.17), (2.18) da sivrciTi moZraobis sxva 
gantolebebis erTdrouli  kompiuteruli 
amoxsnis gziT [3]. kerZod, nax. 2.12-ze mocemulia 
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td-is moZraobis siCqaris (Vx) damokidebuleba 
mo-s brunviTi rxevisagan (ψ), nax.2.13-ze- td-is 
grZivi (Vx)  da ganivi (Vy) moZraobis siCqareebis 
damokidebuleba vibromanqanis mo-s brunviTi 
rezonansuli rxevisagan (φ). rogorc mocemuli 
damokidebulebebi gviCveneben, mo-s ama Tu im 
sivrciTi (aramuSa) rxevis amplitudis 
gadidebiT (vibraciis gaZlierebiT) garkveuli 
sididis zeviT, td-is ZiriTadi (grZivi) 
gadaadgilebis siCqare arsebiTad icvleba an 
Semcirebis, an gadidebis mimarTulebiT; es 

gansakuTrebiT SesamCnevia rezonansis ( = 50 
hc) gavlisas, rodesac xdeba rxevis fazis 
cvlileba sawinaaRmdegod. 
   unda aRiniSnos, rom ricxviTi eqsperimentis 
dros, yvela SemTxvevaSi manqanis muSa reJimi 

iyo erTnairi ( = 50 hc) da damatebiTi 
(aramuSa) rezonansuli rxevebi procesSi 
erTvebodnen  ZiriTad  reJimTan  erTdroulad.  
   moyvanili damokidebulebebi gviCveneben, rom  
rezonansul  vibraciul   manqanebSi  sivrciTi   
rxevebi, romlebic Tan sdeven ZiriTad muSa 
reJims, arRveven fxvieri masalis vibraciuli 
gadaadgilebis kanonzomierebas. amasTan, rezo-
nansze gavlisas gadaadgilebis siCqare 
mkveTrad icvleba da sixSiris (amplitudis) 
zogierT zonebSi siCqaris cvlileba 
Tanazomvadia mis saangariSo (muSa) sididesTan.  
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nax. 2.12. muSa organos brunviTi rxevis 
gavlena masalis vibraciuli gadaadgilebis 

siCqareze 
 

 
nax. 2.13. muSa organos brunviTi rxevis 

gavlena masalis vibraciuli gadaadgilebis 
siCqareze 
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3. vibraciuli mkvebavebi da 

maorientirebeli mowyobilobebi 

 
3.1. Sesavali 

 
     vibraciuli mkvebavebi da maorientirebeli 
mowyobilobebi gamoiyenebian fxvieri da 
calobiTi nakeTobebis avtomatizirebul 
warmoebaSi romlebic axorcieleben  
operaciaTaSoris transportirebas da 
naxevarfabrikatebiT da nakeTobebiT muSa 
mowyobilobebis avtomatur kvebas. aseT 
manqanebs ganekuTvnebian vibraciuli bunkeruli 
mkvebavebi, romlebic axorcieleben dayriT 
miRebuli calobiTi nakeTobebis gancalkevebas 
da orientacias; aseve Rari - transportiorebi 
da amwe - transportiorebi, romlebic 
gadaadgileben orientirebul masalebs 
horizontaluri da vertikaluri mimarTulebe-
biT [ 1 ]. 
 

3.2. detalebis orientacia 
vibraciul mkvebavebSi. 

 
bunkeruli mkvebavis muSa organos warmoadgens 
cilindruli an konusuri formis bunkeri 1 
(nax.3.1), romelsac SigniT aqvs xraxnuli Rari 2 
da konusuri fskeri 3.  bunkers gadaecema 
xraxnuli rxeva vibraciuli transportirebis 
reJimSi, romlis Sedegad konusur fskerze 
dayrili detalebi xvdebian Rarze, sadac 
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transportirebis dros mimdinareobs maTi 
orientirebis procesi.   

 
nax. 3.1. vibromkvebavebis bunkerebis  

konstruqciebi: a)-cilindruli, b) –konusuri 
 

bunkerul mkvebavSi detalebis orientaciis 
procesi SeiZleba daiyos or xarisxobrivad  

 
 
 
 
 
 
 
 
 
 
 
 
 
 

N 
nax.3.2. nakeTobis mdgradi mdgomareobis 
warmoqmna vibrotransportirebis dros 
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gansxvavebul stadiad, anu pirvelad da meorad  
orientirebad. Ppirveladi  orientaciis  dros 
detalebi iyofian erTfenovan rigebad, 
gamoitanebian nayaridan da ikaveben RarSi erT 
an ramdenime gansazRvrul mdgrad 
mdgomareobas. detals erTmeva xuTi 
Tavisuflebis xarisxi misi bazirebisas 
xraxnuli Raris or mimmarTvel maorientirebel 
zedapirebze 3 (nax. 3.2). xraxnul sayrden 
zedapirs akeTeben mcire daxriT gverdiTi 
maorientirebeli zedapiris mimarT. saerTo 
SemTxvevaSi detals 1 Raris maorientirebel 
sayrden zedapirze moxvedris Semdeg aqvs 
Tavisuflebis ori xarisxi - gadaadgileba 
mimmarTveli zedapiris gaswvriv da brunva 
gverdiT zedapirTan Sexebis wertilis irgvliv. 
amis Semdeg, roca detali 2 Seexeba ori 
sakmaod daSorebuli wertilebiT gverdiT 
maorientirebel zedapirs igi kargavs meore 
Tavisuflebis xarisxs da iZens mdgrad 
mdgomareobas, rasac inarCunebs Semdgomi 
vibraciuli transportirebisas. 
 

3.3. vibraciuli Rari-transportiorebi 
detalebis orientirebuli 

gadaadgilebisaTvis. 
 
   vibraciul Rarebs, romlebic gadaaadgileben 
orientirebul detalebs unda hqondeT rxevis 
erTnairi amplituda mTel sigrZeze, amasTan 
gadatvirTvis parametri  
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 cos/sin2 gAz ,  

sadac zA -vertikaluri rxevis amplituda,  -

rxevis sixSire,  -vibraciis kuTxe, g - 
Tavisufali vardnis aCqareba,   - Raris daxris 
kuTxe horizontis mimarT, ar unda 
aRematebodes zRvrul mniSvnelobas. Rari unda 
iyos kargad vibroizolirebuli, vinaidan mas 
Cveulebrivad  ayeneben   muSa   mowyobilobaze.  
yvelaze srulad am moTxovnebs  akmayofileben 
 

 
nax.3.3. ormasiani Rari- 

transportioris dinamikuri sqema 
 

gawonasworebuli rezonansuli Rarebi 
ormasiani da sammasiani sistemebiT da 
eleqtromagnituri amZraviT. 

sworxazovani harmoniuli rxevebi 
warmoiSoba ormasian RarebSi, romelTa 
konstruirebis drosac unda iyos daculi 
parazituli kuTxuri rxevebis aRmofxvris 
piroba. 
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aseTi manqanis ormasian rezonansul 
sistemaSi (nax.3.5) muSa organo masiT  m1  

miuerTdeba   kuTxiT daxrili RerZuli 
zambarebiT reaqtiul elements masiT m2.  aseTi 
sistemis aRgznebis dros muSa organo da 
reaqtiuli elementi ganaxorcieleben 
sworxazovan antifazur rxevebs RerZuli 
zambarebis mimarT perpendikuliaruli 
mimarTulebiT da muSa organos gadaadgilebas  

A amplitudiT. zogad SemTxvevaSi, rodesac 
orive masis SemerTebeli xazi O1O2 Seadgens 

rxevis mimarTulebasTan kuTxes , sistemis 
masis centrze O gamaval RerZis mimarT 
sistemaSi aRmocendebian parazituli kuTxuri 
rxevebi, romelTa amplituda 

 

J

Abm 


sin1 , 

 
sadac b  - centrebs Soris manZili, J  - 
sistemis inerciis momenti centraluri RerZis  
O mimarT. parazituli rxevebi aRmoifxvrebian, 
rodesac    = 0, Semdegi ori pirobidan erT-
erTis Sesrulebis gziT: 1) 0sin  , e.i. muSa 
organos da reaqtiuli elementis centrebis 
SemaerTebeli xazi unda Tanxvdebodes rxevis 
mimarTulebas; 2) b  = 0 – muSa organos da 
reaqtiuli elementis masebi unda iyvnen 
Tanxvedrili. 
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3.4. vibraciuli bunkeruli 
 mkvebavebi da amweebi. M 

 
mkvebavis muSa organos xraxnuli Raris 

monakveTi gadadgilebis erTi ciklis zRvrebSi 
sakmarisi sizustiT SeiZleba ganxilul iqnas, 
rogorc sworxazovani Rari. daxris kuTxeebi α 
da β am SemTxvevaSi warmoadgenen xraxnuli 
Raris da misi rxevis traeqtoriis awevis 
kuTxeebs Sesabamisad.   
    xraxnuli traeqtoriis harmoniuli rxevebis 
realizaciisaTvis bunkeri 1 da reaqtiuli 
elementi 2 SeerTebuli arian drekadi sistemiT 
3, romlebic damzadebuli arian brtyeli an 
cilindruli RerZebis saxiT (nax. 3.4a).  
    rezonansul konstruqciebSi rxevis 
mimarTuleba ganisazRvreba sistemis dinamikuri 
parametrebiT da ar aris damokidebuli 
iZulebiTi Zalis mimarTulebisagan. sistemis 
elementebze centraluri vibroaRmgznebidan 
SeiZleba modebuli iqnas iZulebiTi Zala P 
RerZuli mimarTulebiT, an iZulebiTi momentebi 
M – ramdenime vibroaRmgznebidan. 
elifsuri rxevis misaRebad bunkers 1 (nax. 3. 4 
b)   aerTeben   reaqtiul   elementTan   2 
drekadi sistemiT 3, romelic daxrilia    
rxevis   centraluri    RerZis    mimarT    da 
Sesrulebulia cilindruli an gisosuri 
torsionebis saxiT da RerZuli rxevis sistemiT 
4, romelic Sesdgeba brtyeli zambarebis an 
membranebisgan. Kkonstruqciebs aqvT ori 
damoukidebeli  amZravi,  romlebic gadascemen 
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nax.3.4. vibraciuli bunkeruli mkvebavebis  

sqemebi mimarTuli da damoukidebeli rxevebiT 
 

elementebs iZulebiT momentebs M da RerZul 
Zalebs  P, romlebic daZrulia momentebis M 
mimarT faziT.  

arsebul konstruqciebSi, romlebic 
Sesrulebulia nax. 3. 4a sqemiT miiRweva 
transportirebis siCqare 15 - 20 m/wT-mde, xolo 
manqanebSi, romlebic muSaoben nax. 3. 4b sqemiT 
– 40 - 50 m/wT - mde. 

vibraciuli Rari - transportioris 
konstruqcia muSa organosa da reaqtiuli 
elementis SeTavsebuli centrebiT (nax. 3. 5) 
Sesdgeba muSa organosagan 1 da reaqtiuli 
elementisagan 2, romlebic SeerTebuli arian 
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brtyeli zambarebiT 3. vibroamgznebis 
eleqtromagniti   4   mimagrebulia   reaqtiul 
elementTan, xolo Ruza 5 mimagrebulia muSa 
organosTan.   

 

 
nax. 3.5. gawonasworebuli vibraciuli Rari-

transportiori 
 

 

4. vibraciuli manqanebi ximinjebis 

da Zelebis Caflobisa 

    da geologiuri  burRvisaTvis. 

 
4.1. Sesavali  

 
     vibraciuli Caflobis procesi warmoadgens 
myari sxeulis Canergvas  winaaRmdegobriv 
garemoSi mudmivi da niSancvladi Zalebis 
zemoqmedebiT. niSancvladi mdgenelis SemotaniT 
SeiZleba arsebiTad SevamciroT efeqturi 
CaflobisaTvis aucilebeli Zalis mudmivi 
mdgeneli. Ees iZleva SesaZleblobas SedarebiT 
mcire masis vibraciuli manqanis daxmarebiT, 
upiratesad qviSnar da Tixnar gruntSi CavflaT 
elementebi, romelTa Canergvis winaaRmdegoba 
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mravaljer aRemateba vibraciuli sistemis 
wonis Zalas. 
 

4.2. vibraciuli Caflobis procesis arsi 
 
    gruntis winaaRmdegoba Sesdgeba Casaflobi 
elementis torsze da mis kedlebze moqmedi 
Subla da gverdiTi winaaRmdegobebisagan. 

boZis vibrirebisas ama Tu im xarisxiT 
(gruntis pirobebisa da rxevis reJimisagan 
damokidebulebiT) gruntis winaaRmdegoba 
mcirdeba. gruntis gverdiTi dinamikuri Zalebi 
statikurTan SedarebiT mcirdeba 2 – 10 - jer. 
sust, wyliT gajerebul gruntebSi Caflobisas 
ximinjis maxvili  wveris qveS aRmocenebuli 
niSancvladi hidrodinamikuri wneva axdens 
gruntis nawilakebis simkvrivis Semcirebas da 
maT Semdgom ganSrevebas.  

vibraciuli meTodi sxva wesebTan 
SedarebiT mizanSewonilia gamoyenebul iqnas 
SedarebiT mcire farTis mqone ganivi kveTis 
elementebis Caflobis dros.  

milisebri elementebis vibraciuli 
Caflobisa da amoZrobis efeqturoba izrdeba 
grZiv-brunviTi rxevebis gamoyenebiT, xolo 
dartymiT-vibraciuli meTodis dros – grZivi 
dartymebisa da brunviTi rxevebis gamoyenebiT. 

elementebis gruntSi vibraciuli Caflobis 
procesis Teoriuli kvlevebis dros iyeneben 
Casaflobi elementisa da gruntis 
urTierTmoqmedebis sxvadasxva modelebs, 
romlebic dafuZnebulia cnobil 
eqsperimentalur faqtebze, romelTa Soris 
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mTavari mdgomareobs SemdegSi: Tu ximinjis 
rxevis amplituda naklebia gruntis drekadi 
deformaciis zRvrul sidideze, maSin ximinji 
irxeva garSemortymul gruntTan erTad da misi 
Caflva ar mimdinareobs. ximinjis rxevis 
amplitudis gazrdiT iwyeba misi gasrialeba 
gruntis mimarT. ximinjis sruli “mowyvetis” 
dros misi rxevis amplituda aTjer da asjer 
aRemateba misi mimdebare gruntis amplitudas da 
gruntis deformacia iZens ZiriTadad plastikur 
xasiaTs. blanti mdgeneli gamomJRavndeba 
ximinjis gasrialebis dros mimdebare gruntis 
mimarT da misi damokidebuleba rxevis 
siCqarisagan atarebs arsebiTad arawrfiv 
xasiaTs.  

dartymiT-vibraciuli Caflobisas Cafluli 
elementis masa ar unda aRematebodes 3-5 t, 
radganac am meTodiT ufro efeqturi 
CaflobisaTvis, Casaflobi elementis da 
vibrouros dartymiTi nawilis  masebis 
fardoba unda iyos daaxloebiT erTis toli. 

vibraciuli meTodi sxva meTodebTan 
SedarebiT mizanSewonilia gamoyenebul iqnas 
SedarebiT mcire ganivikveTis mqone Casaflobi 
elementebisaTvis. vibraciulma meTodma ufro 
meti gavrceleba moipova metalis Spuntebis 
Caflobisas da agreTve saburRi 
samuSaoebisaTvis.  
    Teoriuli kvlevebis dros ufro metadaa 
gavrcelebuli gruntis winaaRmdegobis 
meqanizmis ori aprobirebuli saangariSo sqema, 
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nax.4.1. vibraciuli Caflobis saangariSo 

sqema 
 

romlebic SesabamisobaSia sagrunte 
pirobebis farTo wris eqsperimentul 
monacemebTan: 1) sufTa plastikuri, romelSic 
igulisxmeba, rom Spuntis da gruntis gverdiT 
zedapirebs Soris moqmedeben mSrali xaxunis 
Zalebi; am modelSi dinamikuri Subla 
winaaRmdegoba warmodgenilia rogorc uwonadi 
sacobi, romlis gadaadgileba SesaZlebelia, Tu 
masze modebuli Zala aWarbebs gruntis 
winaaRmdegobis Zalas, romelic ganixileba, 
rogorc mSrali xaxunis Zala. 2) 
kombinirebuli, romelic Seicavs sufTa 
plastikur models anu gruntis winaaRmdegobas 
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gverdiT zedapirebze  da drekadplastikurs, 
anu gruntis winaaRmdegobas Subla zedapirze.  

vibraciuli Caflobis saangariSo sqema 
gruntis winaaRmdegobis kombinirebuli 
modelis gamoyenebis SemTxvevaSi naCvenebia nax. 
4.1 - ze. Sesabamis maTematikur models aqvs saxe 
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(4.1) 
 

sadac x – daSoreba gruntis zedapiridan 
Spuntis qveda bolomde, M da Q – Sesabamisad 
vibraciuli sistemis masa da simZimis Zala; K – 
vibroamgznebis debalansebis masebis jamuri 

statikuri momenti;  - debalansebis 
mobrunebis kuTxe; J0 – debalansis lilvze 
dayvanili vibroamgznebis mbrunavi nawilebis 
inerciis momenti; L – vibroamgznebis lilvze 
dayvanili Zravis mgrexavi moment; D – gruntis 
dinamikuri winaaRmdegoba gverdiT zedapirebze;  
g – Tavisufali vardnis aCqareba; 
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gruntis dinamikuri winaaRmdegoba Subla 
zedapirze   
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(4.3) 
 

aq  kr  - gruntis sixistis koeficienti; y – boZis 
neitraluri mdgomareobis koordinata, romlis 
drosac N = O;    - gadaadgileba, romelic 
Seesabameba drekadidan plastikur deformaci-
aSi gadasvlas. 

 

4.3. boZebis, ximinjebis, milebis  
da sxva elementebis Casaflobi  

vibraciuli manqanebi. 
 
 Casaflob elementze dinamikuri 

zemoqmedebis mixedviT axdenen Camflobi 
vibraciuli manqanebis klasifikacias. 

umartivesi tipis vibraciuli Camflobi 
(nax. 4.2a) warmoadgens vibroamgznebs, romelic 
xistad aris SeerTebuli Casaflob elementTan, 
xolo vibroCamflobi Seresorebuli tvirTiT 
(nax.4.2b) gansxvavdeba umartiesi tipis 
vibroCamflobisgan arainerciuli tvirTiT, 
romelic uzrunvelyofs Camflobi elementis 
torsis optimalur dawnevas gruntze.   
   grZiv-brunviTi moqmedebis vibroCamflobebSi 
(nax.4.2g) romlebic gamoiyenebian milisebri 
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elementebis Casaflobad, erTdroulad 
aRiZvreba ori saxis rxevebi – Casaflobi 
milisebri elementis RerZis gaswvriv - grZivi 
rxevebi da brunviTi, elementis ganivi kveTis 
wris mxebis gaswvriv. rxevis brunviT da grZiv 
mdgenelebs Soris fazis daZvrisgan 
damokidebulebiT, grZiv-brunviTi moqmedebis 
vibroCamflobebs yofen sakuTriv grZiv-

brunviTi (fazis daZvris kuTxe tolia ) da 

xraxnuli (fazis daZvris kuTxe tolia ). 
     dartymiT-vibraciul Camflobebs yofen 
zambarul da uzambaro vibrouroebad. uzambaro 
vibroCamflobebs Casaflob elementze 
SeuZliaT imoqmedon an erTi (nax. 4.2d) an ori 
dartymit (nax.4.4e). 
     uzambaro vibrouroebs SeuZliaT aseve 
muSaoba dartymiT-brunviT reJimSi, romlis 
drosac SeuZliaT SeaTavson grZivi da 
brunviTi dartymebi an grZivi dartymebi da 
brunviTi rxevebi (nax. 4.2v). 

zambaruli vibrouroebi SeiZleba iyvnen 
Tavisufali (gadascemen Casaflob elements 
mxolod calmxriv aRgznebas) an mimagrebuli 
Casaflob elementTan. Tavisufal zambarul 
vibrouroebs amzadeben ise, rom damatebiTi 
statikuri Zala Casaflob elements gadascen an 
vibroaRmgznebis zambarebiT saSualebiT (nax.4.2 
z), an uSualod (nax.4.2T). SesaZlebelia orive 
statikuri Zalis SeTavseba. Casaflob 
elementTan SeerTebuli zambaruli 
vibrouroebi SeiZleba iyvnen grZivi moqmedebis, 
rogorc Casaflob elementze statikuri Zalis 
gadacemiT (nax.4.2i), aseve mis gareSe, aseve 
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dartymiT-brunviTi (nax.4.2k) da ordartymiTi 
(nax. 4. 2 l).  
 

 
 

 

 

Nnax.4.2. vibraciuli Camfloblebis principuli 
sqemebi 
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4.4. vibraciuli da dartymiT-vibraciuli 
manqanebis parametrebis  

gaangariSeba                                                                                          
 
arsebobs CaflobisTvis gamoyenebuli 

vibraciuli da dartymiT-vibraciuli manqanebis 
parametrebis gaangariSebis sainJinro meTodika 
[1], romelic SesabamisobaSia ximinjebis 
Caflobis procesis Teoriuli kvlevebis 
SedegebTan, gruntis winaaRmdegobis plastikuri 
meqanizmis gaTvaliswinebiT. 

ximinjis vibraciuli Camflobis 
parametrebis gaangariSeba warmoebs garkveuli 
wesiT.   

1.  gruntis damaxasiaTebeli  sawyisi 
monacemebis safuZvelze gansazRvraven ximinjis 
Caflobis kritikuli winaaRmdegobis sidides Tkr 
misi Caflobis mocemuli maqsimaluri siRrmis 
hmax mixedviT 







ni

i

iikr hT
1

 ,     (4.4) 

sadac  i – hi simZlavris  gruntis fenis rigiTi 
nomeri, romelsac gadis ximinji Caflobisas,  n 
– fenebis saerTo raodenoba,  -ximinjis ganivi 
kveTis perimetri. 

 Caflobis xvedriT winaaRmdegobas    
gansazRvraven cxrilebidan [1]. 

2. ximinjis da masTan xistad 
mierTebuli vibroCamflobis  sxva nawilebis  
jamuri masis M saorientaciod gansazRvris 
Semdeg angariSoben vibroamgznebis 
debalansebis    masebis    statikur    moments  
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,AMK        (4.5) 
 

sadac  =1,25 - rkinabetonis ximinjisaTvis;  = 1 
sxva Casaflobi elementebisaTvis. 

gadaadgilebis rekomendirebul amplitudas 
A  da sixSires fF, romelic saWiroa Spuntis da 
ximinjis efeqturi CaflobisaTvis, SeirCeven 
cxrilidan [1]. 

3. vibraciuli sistemis aucilebeli 
minimaluri simZimis Zala (vibroaRmgznebisa da 
damatebiTi tvirTebisa) 

,0FpQ         (4.6) 

sadac  F – ximinjis ganivi kveTis farTi, sm2; 

0p  - wyliT gajerebul qviSnar da naklebad 

Tixnar gruntSi Casaflobi ximinjis 
sarekomendacio aucilebeli dawneva [1]. 

4. amowmeben simZimis Zalis Q  fardobas 
iZulebiTi Zalis amplitudasTan 

.
25

;
25

221

2

 
Kf

QKf
P       (4.7) 

 1  da 2  SeirCevian cxrilebidan [1]. 

(4.7) – is mixedviT gaangariSebis Sesrulebis 
Semdeg aucileblobis SemTxvevaSi adideben an 
simZimis Zalas Q , an iZulebiTi Zalis 

amplitudas ( k  an f  - is gazrdiT). 
5. miRebul parametrebs amowmeben qvemoT 

mocemuli Semdegi formulebis mixedviT 

krT
Kf

P 
25

2

,      (4.8) 

sadac   - koeficienti, romelic iTvaliswinebs 

gruntis drekadobis gavlenas;   = 0,6  0,8 – 
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dabalsixSiruli CamfloblebisTvis (5 – 10 hc); 
  = 1 – danarCeni vibroCamfloblebisTvis.  

A
Q

K
P 


,        (4.9) 

agreTve amowmeben (4.7) - is mixedviT. 
6. amZravi Zravis simZlavre (kvt) 

)2,31,1(1025 53

Q

K
dKfw   , 

sadac  d – vibroamgznebis lilvis poWoWikis 
diametri, sm.   

 

5. vibraciuli tumboebi 

 

5.1. Sesavali 
 

vibraciuli tumboebi aerTianeben 
mowyobilobebis did jgufs siTxeebis amoRebisa 
da transportirebisaTvis, romelTac aqvT 
vibraciuli tipis amZravi da muSa organo. isini 
xasiaTdebian martivi konstruqciiT, 
eqsploataciaSi saimedoobiT da SeiZleba 
gamoyenebul iqnan wylisa da sxva siTxeebis 

აწევა-transportirebisaTvis, maT Soris 
agresiuli da meqanikuri CanarTebiT. 
vibraciuli tumboebi iyofa moqmedebis 
principis mixedviT – inerciuli, moculobiTi, 
moculobiT-inerciuli; daniSnulebis mixedviT 
– wylisTvis, meqanikuri minarevebis Semcveli 
agresiuli siTxisTvis; amZravis tipis mixedviT 
– eleqtromagnituri, debalansuri ( erTi da 
orlilviani), hidravlikuri.   
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moqmedebis inerciuli principi 
mdgomareobs siTxis svetisadmi muSa organos 
saSualebiT wnevis mokle impulsebis 
gadacemaSi. amasTan muSa organos aCqarebis 
amplituda Aω2 > (2 - 3) g. aCqarebis Semcirebis 
SemTxvevaSi muSa organos da siTxis svetis 
rxevebi mimdinareobs sinqronulad, wyvetis 
gareSe da siTxis aweva ar mimdinareobs. am 
SemTxvevaSi miwodeba SeiZleba ganxorcieldes 
siTxis CaWirxvniT or sarqvels Soris 
moTavsebuli moculobidan milsadenSi, e.i. 
gamoiyeneba miwodebis moculobiTi principi. 
agregatebSi, gansakuTrebiT eleqtromagnituri 
amZravebiT, xSirad erTiandebian inerciuli da 
moculobiTi principebi, rac saSualebas iZleva 
muSa organos saxiT gamoyenebul iqnas 
elastikuri rezinis sarqvelebi. Ees 
SesaZleblobas iZleva hidravlikuri 
parametrebisgan damoukideblad (dawneva H da 
miwodeba Q) SenarCunebul iqnas rezonansTan 
miaxlovebuli reJimi, ris meSveobiTac energiis 
xarjebi muSa maxasiaTeblebis mTel diapazonze 
rCeba praqtikulad mudmivi.   

 

5.2. vibrotumboebis zogierTi saxeebi 
 vibraciuli tumbos umartivesi modeli 

(nax. 5.1a) Sedgeba vibroamgznebisagan 1, muSa 
organo – sarqvelisagan 2 da dawneviTi 
milsadenisagan 3.  
   wylis did simaRleze atanisTvis wylis 
sveti mizanSewonilia daiyos (nax.5.1.b), rac 
amcirebs datvirTvas erT sarqvelze da zrdis 
saerTo dawnevas da miwodebas.   
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nax.5.1. vibraciuli tumboebis sqemebi: a) – 

CaZirvis tipis - erTi sarqveliT; b) – CaZirvis 
tipis - mravalsarqveliani; g) zedapiruli 
eleqtromagnituri amZraviT; d) mraval 
sarqveliani, siRrmuli; 1 – vibroaRmgznebi; 2 – 
muSa organo – sarqvelis kvanZi ( 2’ – Semwovi 
sarqveli; 2’’ – damWirxni sarqveli); 3 – 
wyalamwevi mili; 4 – drekadi sakidi; 5 –    
mimmarTvelebi; 6 – samagri sveti. 

 
vibraciuli wyalamwevis sqema rezonansuli 

tipis eleqtromagnituri vibroamgznebiT 
naCvenebia nax. 5.1g-ze. 

mniSvnelovani gavrceleba mrewvelobis 
sxvadasxva dargebSi moipoves moculobiT-
inerciulma tumboebma eleqtromagnituri 
amZravebiT. Aam tumboebis zogierTi 
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modifikaciebi diametriT 70-100 mm, masiT 3-8 kg 
miwodebiT 3 m3/sT da dawneviT 50 m-de seriulad 
mzaddeba inglisSi, italiaSi, ruseTSi. 

 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

 
nax. 5.2. moculobiT-inerciuli  

tumbos moqmedebis sqema 
 

moculobiT – inerciuli tumboebis 
muSaobis principi mdgomareobs SemdegSi 
(nax.5.2). wylis rezervuarSi moTavsebul 
wylamweSi wyali uku klapaniT 1 miewodeba 
korpusSi 2. Eeleqtromagnitis 4 muSaobis dros 
muSa organo-dguSi 3 irxeva sixSiriT 6000 
rx/wT. rodesac dguSi moZraobs qveviT 
ukuklapani 1 iketeba da wyali dguSsa da 
korpuss Soris RreCoTi gamoiwureba 
dguSsqvemoTa RruSi 5. zeviT moZraobis dros 
elastikuri dguSi korpuss mieWireba wreze. 
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Ksarqvels zemoT wneva mcirdeba, igi gaiReba da 
wyali rezervuaridan miewodeba tumbos. 
erTdroulad dguSis Sua nawili gadascems 
dguSis zemoT mdebare siTxes wnevis impulss. 
amrigad xorcieldeba wylis miwodeba. 
wyalamweSi gaerTianebulia rogorc 
moculobiTi, ise inerciuli tumboebis 
elementebi. wyali, miewodeba ra korpuss Soris 
sivrceSi, acivebs eleqtromagnitur amZravs da 
moqnili SlangiT 6 miewodeba momxmarebels. Ees 
tumboebi gamoiyeneba mrewvelobis mraval 
dargSi araagresiuli siTxeebis gadaqaCvisaTvis. 

 

5.3. vibrotumboebis gaangariSeba 
 

E eleqtromagnitur amZraviani vibraciuli 
tumboebis dinamikis gaangariSeba xdeba 
ormasiani rxeviTi sistemis analogiurad [1]. 
zambarebi SeirCeva ise, rom miRebul iqnas 
rezonansuli reJimi.   

nax.5.3-ze moyvanilia mwarmoeblobis da 
maqsimaluri dawnevis damokidebuleba qselis 
Zabvisagan. tumbos mwarmoebloba mudmivi 
dawnevis dros korpusis mimarT Ruzis 
gadaadgilebis amplitudis pirdapir proporci-
ulia. 

muSa organosa da uku sarqvelis siTxesTan 
urTierTmoqmedebis rTuli hidrodinamikuri 
procesi SeiZleba aRiweros cdis safuZvelze 
gansazRvruli    k1    da   k2        koeficientebis 
saSualebiT.    proporciulobis   koeficienti   

k1    = QQ / A.  koeficienti  k2   axasiaTebs  Q   –   H 
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Nnax. 5.3.  mwarmoeblobis Q da dawnevis 

H damokidebuleba Zabvisagan 

 

 
nax.5.4. dawnevis - H da mqk -  -s damokidebuleba 

mwarmoeblobisagan 
 220v (---) da 240v (- - -) Zabvis pirobebSi 

 
damokidebulebas da SeiZleba ganisazRvros 

Semdegi gamosaxulebidan Q = Q0 -  k2H (ix. nax.5.4). 

Tu mocemuli an gansazRvrulia koeficientebi 

k1 da k2, maSin saWiro mwarmoebloba Q mocemuli 
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dawnevis H pirobebSi miiRweva Ruzis 

gadaadgilebis amplitudiT  

A = ( Q + k2 H ) / k1 

 
6. vibraciuli manqanebi fxvieri 

masebis dayofisaTvis 

 

6.1. Sesavali 
 

   fxvieri masebis vibraciuli dayofisaTvis 
(separaciisTvis) gamoiyenebian manqanebi, 
romelTa daxmarebiTac wydeba Semdegi 
teqnologiuri amocanebi: nedleulis 
gasufTaveba minarevebisagan, fraqciebad dayofa, 
daxarisxeba. 
    vibraciis daxmarebiT nawilakebi SeiZleba 
daiyos Semdegi niSnebis mixedviT: zomebi (sisqe, 
sigane, sigrZe), forma, masalis simkvrive, gare 
xaxunis koeficienti, drekadoba, feromagnituri 
Tvisebebi.  

am saxis manqanebSi fxvier masalaze 
vibraciuli zemoqmedeba gamoiyeneba: 1) sawyisi 
narevis (dasaxarisxebeli masis)  transporti-
rebisaTvis muSa sivrceSi, narevis Tanabari 
ganawilebisaTvis muSa organoebs Soris, 
Sualeduri da saboloo produqtis 
transportirebisaTvis; 2) narevis yoveli 
komponentis nawilakebis TavmoyrisaTvis muSa 
sivrcis garkveul nawilSi; 3) fraqciebis cal-
calke gamotanisaTvis muSa sivrcidan. 

nawilakebis dayofis  niSnebi da wesi, muSa 
organoebis maxasiaTeblebi, maTi rxevebis 
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formebi, manqanebis teqnologiuri da 
konstruqciuli sqemebi imyofebian garkveul 
kavSirSi [ 1 ].  

 
6.2. sacriani (cxaviani) separatorebi 

 
manqanis muSa organos warmoadgens merxevi 

sacriani Rari, romelic Sedgeba brtyeli 
sacrisgan, ori grZivi da erTi ganivi (wina) 
kedlebiT. 

fxvieri narevi moewodeba Raris mimRebi 
mxridan wina kedelTan da gadaadgildeba Ria, 
gamomSvebi bolosken, sadac iyofa or, gamaval 
(nawilakebi, romlebic gadian sacris 
naxvretebSi) da acdenil (nawilakebi, romlebic 
ver gadian sacris naxvretebSi) fraqciebad. 
vibraciis gavleniT xorcieldeba: 1) narevis 
transportireba Raris gaswvriv, romelic 
aucilebelia procesis uwyvetobisaTvis da 
romelic xasiaTdeba mTeli fxvieri sxeulis 
masis centris saSualo siCqariT; 2) 
TviTdaxarisxeba – mcire zomis da didi 
simkvrivis nawilakebis CaZirva qveda fenebSi 
(sacris zedapirze) da didi zomis da mcre 
simkvrivis nawilakebis amotivtiveba zeda 
fenebSi; 3) gacra – sacris naxvretebSi am 
naxvretebze mcire zomis nawilakebis gavla. 

nakadis uwyvetobis pirobidan gamomdinare, 
arxis ganiv kveTSi, mimRebi bolodan  x 
manZilze fenis sisqe iqneba:  

x

x
BV

QQ
H 10  ,    (6.1) 
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sadac  B - arxis sigane, m;  xv  - nakadis kveTis 

saSualo siCqare, m/wm;   - moZravi fxvieri 

produqtis saSualo simkvrive, kg/m2; 0Q -sawyisi 

narevis masiuri mwarmoebloba; 1Q - masis 

raodenoba 0-dan x monakveTze.  

   transportirebis saSualo siCqare v  

warmoadgens ZiriTad parameters, romelsac 
irCeven gacris saukeTeso efeqtis misaRwevad.E 
   ilustraciisTvis ganvixiloT nax. 6.1-ze 
warmodgenili sacrebiani separatoris sqema da 
misi muSaobis principi. 
    separatori Sesrulebulia dasaSleli 
liTonis dganisagan 1, romlis SigniTac 
zambarebze 3 Camokidebulia ori sacriani Zara 
12. sacrian Zarebs winsvliT-ukusvliTi 
moZraobebi gadaecema eqscentrikuli 
vibratoriT 2, romelic moqmedebaSi modis 
eleqtroZravidan 17. Nnarevis siganeze Tanabari 
ganawilebisaTvis gamoiyeneba mimReb-
gamanawilebeli mowyobiloba satvirTo 
sarqveliT 6.  separators  aqvs  sacrebis oTxi 
rigi: pirveli-mimRebi saceri 5, meore-
damxarisxebeli - 13, mesame-ganmtvirTavi - 14 da 
meoTxe-mosaTesi saceri 16. sacrebi sufTavdeba 
inerciuli gamwmendiT 15.  
sawyisi narevi mimReb-gamanawilebeli 
mowyobilobidan, gadalaxavs ra satvirTo 
sarqvelis 6 winaaRmdegobas, gadadis Tanabari 
fenebiT mimReb sacerze 5, romlidan gadmosuli 
uxeSi minarevebi gamoitaneba manqanidan RariT 4. 
mimRebi     sacris     gasasvleli     gadadis 



70 

 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                            

Nnax.6.1.  separatoris ZSP –10-is sqema 

damxarisxebel sacerze 13, romelic emsaxureba 
marcvlidan msxvili minarevebis gamoyofas. es 
ukanasknelebi ganivi RariT 9 miemarTebian 
narCenebis SesakrebSi. marcvali, romelmac 
gaiara damxarisxebeli saceri, gadadis 
ganmtvirTav 14-ze, romlis zeda nawilSi 
narevis nakads yofen or nawilad: erTi midis 
gamosvliT ganmtvirTavi sacridan, xolo meore 
gavliT gadadis qveda Zaris 12 mosaTes sacerze 
16. ganmtvirTavi da mosaTesi sacrebidan 
gamosuls aerTianeben (es aris gasufTavebuli 
marcvali) da gamoaqvT manqanidan. Qqveda Zaris 
fskeriT mosaTesi sacridan gavlili (wvrili 
minarevebi) miedineba milSi 11 da agreTve 
gamoitaneba manqanidan. separatoridan msubuqi 
minarevebis gamodevna (ventilacia) xdeba 8 
milisadan.  
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6.3. vibraciuli cxavebi. 

    vibraciuli gacxrilva farTod gamoiyeneba 
samTamadno warmoebaSi damsxvrevis win natexi 

masalebis klasebad gancalkevebisaTvis [2], mZime 
garemoSi damamZimeblebis CarecxvisaTvis 
sasargeblo wiaRiseulis gamdidrebisas,  
pulpis gauwyloebisaTvis. Aanalogiuri mizniT 
gacxrilva gamoiyeneba samTo qimiaSi, 
qvanaxSiris mrewvelobaSi da samSeneblo 
masalebis warmoebaSi. 
   Msididis mixedviT masalebis dayofa 
klasebad xdeba vibraciuli gadaadgilebis 
procesSi sacrel zedapirze, romelic 
Sesrulebulia sacris, cxavis an cxrilis 
saxiT. cxavebi aqtiuri sacreli zedapiriT 
moqmedebis principis miuxedavad (mezobeli 
kolosnikebis urTierT mimarT gadaadgileba, 
drekadi saceri da a.S.), gamoiyenebian webovani, 
Tixovani masalebis gacxrilvisas, didi 
tenianobis mqone masalebisTvis, cxavis 
naxvretebis TviTgasufTavebisTvis, gacris 
procesis intensifikaciisTvis.     
     nax. 6.2-ze warmodgenilia yvelaze metad 
gavrcelebuli, erTmasiani, vibraciuli 
groxotis dinamikuri sqema centridanuli 
vibroamgznebiT. igi aRWurvilia centridanuli 
vibroaRmgznebiT 1, romelic warmoadgens 
sakisrebze dayenebul lilvs gauwonasworebeli 
tvirTebiT, romelic brunvaSi modis 
eleqtroZravidan soliseburi Rveduri 
gadacemiT. rxevis erTgvarovani velis misaRebad 
vibroaRmgznebs   ayeneben   groxotis  simZimis 
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Nnax. 6.2. erTmasiani groxoti  

centridanuli vibroaRmgznebiT. 
 

centrSi. Ggroxotis muSa organos warmoadgens 
xokeri 2 sacreli zedapiriT 3, romelic 
dayenebulia an Camokidebulia rbil drekad 
vibrosaizolacio elementebze 4. Aam 
groxotebis sacreli zedapirebis daxra 
horizontis mimarT Seadgens 30-400.    

 

6.4. brtyeli (dekiani) separatorebi 
 
   vibraciuli separatori warmoadgens 
mowyobilobas, romelic Sedgeba araperforire-
buli, horizontis mimarT daxrili vibraciuli 
zedapirisagan da romelzedac xorcieldeba 
mSrali fxvieri masalebis dayofa nawilakebis 
sididis, formis, xaxunis koeficientis an 
drekadobis mixedviT.   
   aseTi tipis vibraciul separatorebze 
axorcieleben almasis marcvlebis dayofas 
formis mixedviT, brinjaos burTulovani 
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fxvnilis gamoyofas, romelic gamoiyeneba 
metal-keramikul filtrebSi da a.S. 
   nawilakis moZraobisas monofenaSi 
horizontisadmi ormagad daxril vibraciul 
sibrtyeze (dekaze) sxvadasxva nawilakebis 
gadaadgilebis saSualo siCqare V aRmoCndeba 
gansxvavebuli da arsebiTad damokidebuli 

dartymis dros xaxunis myisieri   da aRdgenis 
R  koeficientebisgan. dekis awevis raRac  

kuTxeze  erTi saxis nawilakebis siCqare 
xdeba  0 – is toli, maSin, rodesac sxva 
nawilakebis siCqare rCeba mniSvnelovani (nax. 
6.3). dekis Aawevis kuTxis Semdgomi gadidebiT  

-de SeimCneva separaciis efeqti, rac imaSi 
mdgomareobs, rom erTi saxis nawilakebi 
gadaadgildebian daxril zedapirze zeviT (V1 - 
siCqariT), xolo sxvebi srialdebian qveviT (-V2-
siCqariT). daxril vibraciul zedapirze 
nawilakis awevis zRvrul kuTxes, romlis 
drosac misi siCqare xdeba 0-is toili, 

uwodeben vibroseparaciis kuTxes α0.   
    ormagi daxrilobis dekis sworxazovani 
harmoniuli rxevis dros brtyeli nawilakebis 
sibrtyeze moZraobis siCqareebis Tanafardobas 
ganivi   da   grZivi  mimarTulebebiT, romelic 
 gansazRvravs nawilakis moZraobis 
“gasaSualebul”  traeqtorias, aqvs saxe: 
 
 





tg

tgqctg

q

V

V

x

z 





sin)1(
, 
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nax. 6.3. vibraciuli gadaadgilebis      siCqaris 

damokidebuleba sibrtyis daxris kuTxisagan α; 

1, 2 –sxvadasxva fraqciebis mimRebebi 
                                                                                                   
sadac )]1)(2/[()1( RRq   - separaciis 

parametri; - zedapiris gverdiTi daxris 

kuTxe;  zedapiris grZivi daxris kuTxe;  - 
vibraciis kuTxe.  

brtyeli  dekis  SemTxvevaSi  kuTxeebi  

warmoadgenen   mudmiv  sidideebs da 
icvlebian mxolod manqanis gadawyobis dros. 
Sesabamisad, zedapirze nawilakis gadaadgi-
lebis traeqtoria iqneba swori xazi, romelic 

xasiaTdeba  kuTxiT traeqtoriis mimarTule-
basa da dekis grZiv RerZs Soris (nax. 5.4). 
    separatoris konstruqciuli sqema naCvenebia 
nax. 6.5-ze. separatoris ZiriTad elements 
warmoadgens brtyeli an mcired CaRunuli deka 
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nax. 6.4. brtyel dekaze sxvadasxva nawilakebis 

moZraobis traeqtoriebi. 
 
1, romelic damagrebulia zeda CarCoze 2 da 
SeerTebuilia drekadi elementebiT 3 reaqtiul 
CarCosTan 4. centridanuli an 
eleqtromagnituri vibroamgznebi 7 xistad aris 
SeerTebuli CarCosTan 4. rbili 
vibroizolatorebiT 5 separatori dadgmulia 
mosabrunebel CarCoze 6.  amwevi mowyobilobis 
8 daxmarebiT dekas SeiZleba mieces horizontis 

mimarT saWiro daxris kuTxe , xolo xraxnuli 
sayrdenebi 9 plitasTan 10 saSualebas iZlevian 

mieces dekas saWiro daxris kuiTxe , gverdiTi 
mimarTulebiT. 
separaciisTvis gankuTvnili sawyisi masala 
Tanabrad miewodeba vibraciul dekaze 
bunkeridan 12 da misi ormagi daxrilobis 
wyalobiT nawildeba masze da gadaadgildebian 
da  warmoqmnian   nawilakebis   traeqtoriebis 
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nax. 6.5. separatoris konstruqciis sqema. 

 maraos. separaciis produqtebi ikribebian 
mimRebebSi 11, romlebic ganlagebulia dekis 
sami mxridan napirebis gaswvriv. 
viwroklasificirebuli masalebis an madnis 
separacia warmatebiT xorcieldeba brtyel 
dekaze. Aaraklasificirebuli masalebis 
separacia ufro xelsayrelia ganxorcieldes 
mciredCaRunul dekaze.   
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7. vibraciuli satkepnebi da 

SemamWidroveblebi 

 

7.1. Sesavali 
 
gruntebis, gzis saZirkvlis da safaris da 

sxva dasafari da SesamWidroebeli obieqtebis 
Semadgenloba da fiziko-meqanikuri Tvisebebi 
mravalferovania. aseve gansxvavebulia 
moTxovnebi SemWidroebisadmi, misi 
ganxorcielebis pirobebi, samuSaos organizacia 
da masStabebi. aman gamoiwvia mravali tipis da 
saxesxvaobebis SemamWidrovebeli manqanebis 
warmoSoba, romlebic erTmaneTisagan 
gansxvavdebian dasatkepn garemosTan 
urTierTqmedebis xasiaTiT, konstruqciuli 
sqemebiT da zomebiT. 

Semsrulebel organosa da dasatkepn 
garemos Soris urTierTmoqmedebis xasiaTiT 
damtkepni manqanebi SeiZleba daiyos statikuri 
moqmedebis (damwnexi) da dinamikuri moqmedebis 
(aradartymiTi vibraciuli, dartymiTi 
vibraciuli, dartymiTi) manqanebad. erTi da 
igive vibraciuli manqana gruntis 
SemWidroebisaTvis SeiZleba muSaobdes rogorc 
aradartymiT vibraciul, ise dartymiT 
vibraciul reJimSi, rac damokidebulia 
debalansebis masebis statikuri momentisa da 
kuTxuri siCqarisagan, manqanis masebisagan, 
gruntis Semadgenlobisa da Tvisebebisagan.  

vibraciuli manqanis Semsrulebeli 
organos zemoqmedebisas gruntze, gzis 
saZirkvelze, safarze an sxva SesamWidroebel 
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masaze, ukanasknelis sasazRvro fenaze 
aRmocendeba daZabuloba, romlis talRac 
gavrceldeba SesamWidroebel masaSi da iwvevs 
mis deformacias. Ddinamikuri reaqcia, 
romelsac Rebulobs vibraciuli manqanis 
Semsrulebeli organo, martivi saangariSo 
modelis SedgenisaTvis SeiZleba sqematurad 
warmovadginoT sami mdgenelis saxiT: drekadi, 
romlis mimarTuleba sasazRvro fenis 
deformaciis sawinaaRmdegoa; inerciuli, 
romlis mimarTuleba Semsrulebeli organos 
aCqarebis sawinaaRmdegoa; disipatiuri, romlis 
mimarTuleba Semsrulebeli organos siCqaris 
sawinaaRmdegoa. disipatiuri komponenti Tavis 
mxriv SeiZleba Sesdgebodes blanti da 
plastikuri mdgenelebisgan.   

  

7.2. vibraciuli satkepnebi 
    

    iZulebiTi ძალისა da simZimis Zalis an 
specialuri zambarebis drekadi Zalis 

erTdroul zemoqmedebas moჰyavs es manqanebi 

vibraciul moZraobaSi, rasac Tan axlavs 
perioduli dartymebi dasatkepn masaze, ris 
Sedegadac xdeba misi SemWidroveba. 
    xeliT satkepnebs yofen msubuq (30 kg-mde 
masiT) da mZime (30 – 100 kg) satkebnebad, 
romlebsac tkepnis dros iWeren xeliT muSa 
mdgomareobaSi. erT-erT xeliT satkepnis 
sqema mrudmxara-barbaca meqanizmiT 
mocemulia nax. 7.1 – ze. 
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B  barbacas qveda Tavi saxsrulad aris 
SeerTebuli moZrav WiqasTan 2, romelSic or 
zambaras 3 Soris CaWerilia satkepni 
organos 4 miltuCi. Wiqis moZraobis 
mimarTulebas uzrunvelyofs korpusis 5 Siga 
zedapiri. 
 

 
 
 
 
 
 
 
 

        
            
 
 
 
 
 
 

nax. 7.1. vibraciuli xeliT satkepnis sqema 
 

vibrosatkepnebis didi jgufi aRWurvilia 
centridanuli vibroamgznebebiT. Oorlilviani 
centridanuli vibroamgznebebiT aRWurvili 
satkepnebi naCvenebia nax. 7.2-ze.   fskeri 2 (nax. 
7. 2 a, b, g ) periodulad xteba grunt 3-ze da 
dacemisas tkepnis mas; vibroamgznebi 1 xistad 
aris mierTebuli fskerTan; satkepnela 
misabmeli    mowyobilobiT    4   mierTebulia 
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nax.7.2. vibraciuli satkepnebis sqemebi 
centridanuli vibroaRmgznebebiT 

 
    
wevasTan. damatebiTi tvirTi 5 
dakavSirebulia fskerTan zambarebiT  6. am 
tvirTis saxiT SeiZleba iyos 
vibroaRmgznebis Zravi da am SemTxvevaSi 
irCeven dabali sixistis zambarebs 
vibroizolaciis mizniT.  Aaq dasamatebelia 

 

7.3. vibraciuli sagoraviani satkepnebi 
 

   vibraciuli sagoravebi iyofian: TviTmavali 
d misabmeliani. misabmelian sagoravebs 
upiratesad iyeneben gzebisa da aerodromebis 
mSeneblobis dros gruntis gamkvrivebisaTvis, 
miwis nayaris an kaSxlis agebisTvis da a.S. 
isini mniSnelovnad efeqturebia statikuri 
moqmedebis sagoravebTan SedarebiT,rac 
SesaZleblobas iZleva gamoyenebul iqnan ufro 
msubuqi sagoravebi da gamwevebi da zrdian maT 
manevrulobas.  
ansxvaveben msubuq misabmel satkepnebs 4 
tonamde masiT, saSualos – 4 – 8 t da mZimes – 
8 t-ze zeviT. Ppraqtikulad yvela misabmel 
vibraciul satkepnebSi   dayenebulia centrida- 
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nax.7.3. TviTmavali vibraciuli sagoraviani 

satkepnis sqemebi 
      

nuli vibroamgznebebi, ufro metad – 
erTlilviani debalansuri, wriuli aRmgznebi 
ZaliT.  
      TviTmavali vibraciuli satkepnebi 
gamoiyeneba RorRiani, xreSiani da 
asvaltbetoniani gzebis da msgavsi zedapirebis  
saZirkvlisa da safaris gamkvrivebisaTvis.  

valcebis ricxvisa da ganlagebis mixedviT 
TviTmavali vibraciuli satkepnebi SeiZleba 
daiyos erTvalcianebad xelis marTviT (nax. 
7.3a), orvalciani ori RerZiT (nax. 7.3b), 
samvalciani sami RerZiT (nax. 7.3g). 

TviTmaval vibraciul satkepns aqvs xisti 
CarCo, romelzedac damontaJebulia valcebi, 
Zravi, wamyvani valcebis amZravisa da 
vibroamgznebis transmisia, saWis marTva, 
vibrovalcebis vibrosaizolacio sakidebi, 
mowyobiloba valcebis zedapirebis 
gasufTavebisa da dasvelebisaTvis, muxruWi. 

satkepnis mwarmoebloba mniSvnelovanwilad 
damokidebulia mis siCqareze tkepnis dros. 
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7.4. dartymiT-vibraciuli 
gamamkvrivebeli 

manqanis muSaobis sqema 
 
praqtikulad yvla, gruntis gamamkvrivebeli 

vibraciuli manqanebi muSaoben dartymiT-
vibraciul reJimSi. am manqanebis muSa organos 
moZraoba erTi periodis ganmavlobaSi SeiZleba 
gaiyos or etapad: moZraoba haerSi da moZraoba 
gasamkvrivebel masalasTan kontaqtSi. 

umartivesi vibraciuli satkepni (nax. 7.2a) 
SeiZleba warmovadginoT myari sxeulis saxiT, 
romelic, iZulebiTi Zalis moqmedebis Sedegad 
yoveli axtomis da dacemis Semdeg ramdenadme 
gadaadgildeba gaumkvrivebeli gruntis 
mimarTulebiT (nax. 7.4a – I - muSa organo, II - 
mkvrivi grunti, III - fxvieri grunti). 

drekad-plastikuri masis gamkvrivebis 
procesis martivi modeli moyvanilia  nax.7.3b-
ze.  satkepnis  muSa  organo 1  zRudeze  2  
dartymis Semdeg axdens zambaris 3 deformacias, 
romelic meore boloTi mierTebulia ZelakTan  
4, romlic Sekavebulia kulonis xaxunis ZaliT.  
   rodesac zambaris Zala gadaaWarbebs xaxunis 
Zalas  Zelaki  waiweva  qveviT.  rodesac  muSa 
organo daiwyebs Semdeg naxtoms Zelaki darCeba 
adgilze, xolo zambara aRidgens Tavis sawyis 
sigrZes. zRudis 2 maqsimaluri daweva Sesdgeba 
drekadi deformaciisgan (zambaris SekumSva) da 
narCeni deformaciisgan (Zelakis waweva). nax. 
7.3g-ze moyvanilia muSa organos gadaadgilebis 
vertikaluri      mdgenelis      oscilograma 



83 

 

                                                                                                            
nax. 7.4. vibrosatkepnis muSaobis modeli 

gruntzedartymis pirobebSi 
 

SemTxvevisaTvis, rodesac dartymebis sixSire 
tolia iZulebiTi moqmedebis sixSirisa; sqeli 
mrudiT aRniSnulia muSa organos moZraoba 
gruntis zedapirTan kontaqtis SenarCunebis 
etapze. 
      dartymiT-vibraciuli satkepni manqanis 
dinamikaze gruntis gavlena SeiZleba 
gaTvaliswinebul iqnas sawyisi da saboloo 
pirobebis mocemiT misi gruntTan kontaqtSi 
moZraobis etapze da am kontaqtis 
xangrZlivobiT  t . saangariSo sqemaze (nax. 
7.4d), romelic iTvaliswinebs mxolod m masis 
manqanis 1 moZraobis vertikalur mdgenels, 
manqanaze modebulia iZulebiTi Zala  

)cos(  tF  da mudmivi Zala P (simZimis Zala). 
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Mmanqana periodulad axdens dartymas zRudeze 
2. Mmisi moZraoba haerSi SeiZleba aRiweros 
diferencialuri gantolebiT 

)cos(
2

2

  tFP
dt

xd
m , 

sadac x - manqanis koordinataa, t – dro. 

 

 

8. vibraciuli wisqvilebi da 

samsxvrevelebi 

 
         8.1.  Sesavali 

 
  samTamadno qanebis  damuSavebis da 
gamdidrebis  teqnologiur procesebSi da 
samSeneblo masalebis damuSavebaSi farTo 
gamoyenebas pouloben vibraciuli 
samsxvrevelebi da vibraciuli wisqvilebi 
marcvlovani da didi zomis natexi masalebis 
damsxvrevisa da dafqvisaTvis; amasTan 
dasamuSavebeli masalebi ar unda xasiaTebodnen 
webovnobiT.  

 
8.2. vibraciuli wisqvilebi 

 
vibraciuli wisqvili (nax.8.2) warmoadgens 
kameras, romelsac gadaecema vibracia 
Tavisufali vardnis aCqarebaze ramdenimejer 
didi aCqarebiT. kamera Sevsebulia 
dasamuSavebeli masaliT da aucileblobis 
SemTxvevaSi, specialuri damamuSavebeli 
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sxeulebiT (burTulebi, cilindrebi, RerZebi, 
trubebi da a.S.), aseve siTxiani an gaziani 
garemoTi. urTierTSejaxebuli nawilakebis 
kontaqtis wertilebSi aRmocendeba maRali 
meqanikuri daZabuloba, ris Sedegadac miiRweva 
garkveuli teqnologiuri efeqti. 
  vibraciul wisqvilebs iyeneben ZiriTadad 
sxvadasxva saxis myari sxeulebis 
daqucmacebisaTvis: msxvilnaWrebiani sxeulebis 
TviTdaqucmaceba, wvrili msxvreva, dafqva, aseve 
sxva saxis teqnologiuri operaciebisaTvis-
fxvnilebis da sxva nakeTobebis zedapiruli 
damuSaveba, sxvadasxvagvar fxvnilebs Soris da 
sxvadasxva siTxeebs Soris qimiuri da fizikuri 
urTierTqmedebis  ganxorcieleba da a.S. 
   vibraciul wisqvilebSi SesaZlebelia aseve 
kombinaciuri procesebis Catareba, romlis 
drosac dasamuSavebeli masala erTdroulad 
eqceva meqanikuri da Tburi zemoqmedebis qveS 
(mag. daqucmaceba gaSrobasTan erTad).   
  martivi, erTdoliani vibraciuli wisqvilis 
sqema debalansuri inerciuli amZraviT  
mocemulia nax. 8.2-ze. igi Sedgeba: 
konteinerisagan   1,     romelic    Sevsebulia  
damqucmacebeli sxeulebiT 2, romelTa saxiTac 
xSirad inerciuli burTulebi gamoiyenebian; 
eqscentrikuli lilvebis 3 boloebze 
ganlagebulia debalansebi 4, romlebic Tavis 
mxriv sakisrebiT mierTebulia konteinerTan. 
inerciuli vibratoris lilvis brunva 
xorcieldeba elastikuri quros 6-is saSua-
lebiT 7 eleqtroamZravidan; konteineri idgmeba 
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Nnax. 8.2. vibraciuli wisqvilis sqema 

CarCoze drekadi elementebiT 8. inerciuli 
vibratoris lilvis brunviT konteineri modis 
rxeviT moZraobaSi, amasTan rxevis forma 
arsebiTad damokidebulia drekadi sistemis 
parametrebisagan. konteineris vibraciis 
gavleniT burTulebi modian swraf rxeviT 
moZraobaSi da erTdroulad mTeli damfqvavi 
sxeulebisa da dasafqvavi produqtis masebi 
asruleben Senelebul wriul gadaadgilebas.  
produqtis rRveva (dafqva) miiRweva damfqvavi 
sxeulebis  da dasafqvavi masalis  urTierT-
fardobiTi gadaadgilebiT  dartymebisa, 
gaWyletisa da cveTis Sedegad. 

 

8.3. vibrraciuli samsxvrevelebi 
 

   samsxvrevela aris mowyobiloba, sadac xdeba 
myar sxeulebze meqanikuri zemoqmedeba maTi 
mcire zomis naWrebad daSla-darRvevis mizniT.    
  samsxvrevelebi naWrebis sididis mixedviT 
pirobiTad SeiZleba daiyos: 1) msxvili 



87 

 

msxvrevis (dasamuSavebeli masalis zomebi: 600-
1000 mm, damuSavebuli produqtis zomebi: 100-300 
mm); 2) saSualo msxvrevis (dasamuSavebeli 
masalis zomebi: 100-300 mm, damuSavebuli 
produqtis zomebi: 25-100 mm); 3) mcire msxvrevis 
(damuSavebuli masalis zomebi: 50-100 mm, 
damuSavebuli produqtis zomebi: 1-25 mm).   
nax. 8.3-ze naCvenebia samsxvrevelas sqema ori 
moZravi ybiT-1, romlebic dakidebulia CarCo 3-
ze. ybebi moZraobaSi modian  debalansuri 
vibramZravebiT 2; qanis msxvreva xorcieldeba 
moZrav ybebs Soris; 4 - torsuli drekadi 
elementebi; 5-zambaruli drekadi elementebi; 6 -
vibrosaizolacio sayrdenebi.   

 

 

Nnax. 8.3. samsxvrevela ori moZravi ybiT 
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9. manqanebi detalebis vibraciuli 

damuSvebisaTvis 

 

9.1. Sesavali 
 
        vibraciul   damuSavebas   iyeneben   rogorc  
mosapirkeTebel operacias. Ees aris garkveuli 
garemoTi (Semavsebeli da muSa siTxe) Sevsebul 
muSa kameraSi moTavsebuli detalebis 
zedapiris nawilis, an mTeli zedapiris 
damuSavebis xerxi, rodesac garemo intensiurad 
(vibraciis zemoqmedebis Sedegad) moZraobs 
detalebis mimarT. vibraciul damuSavebas 
iyeneben sxmulis defeqtis da detalebis 
koroziisgan gasufTavebisa da fxaurebis 
mosaxsnelad, maxvili wiburebis mosamrgvaleb-
lad, moculobiTi xexvis, gaprialebis, 
zedapirebis ganmtkicebisaTvis. 
     vibraciuli damuSavebis farTo danergvas 
xels uwyobs is, rom izrdeba mwarmoebloba 2-
dan (maxvili nawiburebis momrgvaleba) 5-
jeramde (moculobiTi gaprialeba). sakmaod 
advilia Pprocesis avtomatizacia. vibraciuli 
damuSavebis meTodis gamoyeneba samTo 
teqnologiur procesebSi dakavSirebulia 
Zvirfasi qvebis da liTonebis gasufTaveba – 
gaprialebasTan. 

 

9.2. vibraciuli damuSavebis  
teqnologiuri procesis arsi. 

 
     abraziuli damuSaveba. muSa kameras avseben 
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abraziuli  masiT  da  detalebiT, SefardebiT  
1:1 - dan (didi, masiuri detalebisTvis) 1:4 - mde 
(wvrili, Txelkedliani detalebisTvis).  
     vibraciuli damuSavebisTvis iyeneben 
xelovnur da bunebriv abraziul masalebs. 
xelovnuri abraziuli masalebidan iyeneben 
eleqtrokorunds (TeTri da normaluri), kaJis 
karbids (mwvane da Savi), samsxmelo widas da 
sxva. bunebrivi  abraziuli masalebidan iyeneben 
kvarcis saxeobebs, granits, bazalts da sxva. 
Aabraziul masalebs iyeneben sxvadasxva zomis 
da formis nafxvenebis saxiT. 
    garda myari Semavseblebisa, arsebiT rols 
TamaSobs Txevadi Semavsebeli. ubralo wyalic 
ki mwarmoeblobas zrdis 2-3-jer. Txevadi 
Semavseblebis safuZvels umetes SemTxvevaSi 
warmoadgenen wylis tute, mJava da marilis 
xsnarebi.  
     MdamuSavebis dros moxsnili metalis 
raodenoba (gr.) sxvadasxva parametrebisgan 
damokidebulebiT, gamoiTvleba empiriuli 
formuliT [1] 

91,0

25,1

)(

8,3

HB

KKKKKtA
Q vdGn m , 

sadac A – gadaadgilebis amplituda, mm;  t  - 
damuSavebis xangrZlivoba, wT; K  - 
Semasworebeli koeficientebi, romlebic 
asaxaven rxevis sixSiris (Kn), abrazivis 
marcvlovnobis (Km), detalis wonis (KG), muSa 
garemos granulaciis (Kd), muSa kameris 
CatvirTvis moculobis (Kv) gavlenas. 
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    vibraciuli ganmtkiceba.  vibraciuli 
ganmtkicebis dros abraziuli marcvlebis 
nacvlad muSa kameras avseben 4-6 mm diametris 
foladis burTulebiT. burTulebi unda iyos 
gaprialebuli, sufTa da udefeqto. kameraSi 
muSa siTxis Semcveloba misi periodulad 
gamorecxvisas ar unda aRematebodes 
moculobis 5%-s.  
    zedapiruli ganmtkiceba nawilobriv an 
mTlianad amcirebs detalebis gamZleobisaTvis 
mavnebel konstruqciuli koncentratorebis, 
danafarebis, koroziuli garemos gavlenebs da 
maxvili CanaWrebis (nakawrebis) likvidaciis 
gziT uzrunvelyofs zedapiris yvelaze ufro 
xelsayrel mikroreliefs. detalebis gamZleoba 
izrdeba 2 – 8 - jer meqanikurad damuSavebul 
zedapirebTan SedarebiT. rekomendirebulia 
samuSao reJimebi 10-15g aCqarebiT da 0,3-1 m/wm 
siCqariT; am reJimebis realizacia xdeba 
danadgarebSi, romlebic vibrireben  10 - 40 hc 
sixSiriT da 2 - 6 mm amplitudiT. 
    praqtikaSi zogjer aerTianeben vibroxexvas 
da vibroganmtkicebas vibrokameris SevsebiT 
nawilobriv abraziviT da nawilobriv foladis 
burTulebiT. 
 

9.3. manqanebis ZiriTadi tipebi 

 
    vibraciuli danadgarebi muSa kamerebis 
brtyeli moZraobiT. Aam manqanebis 
damaxasiaTebeli niSania is, rom konstruqcia 
saSualebas iZleva ganxorcieldes rxeva 
sibrtyeSi. Uam principis manqanebis ufro 
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farTod  gavrcelebuli konstruqcia naCvenebia 
nax. 9.1-ze, romelic Sesdgeba Semdegi 
kvanZebisagan: 1 - muSa kamera;  2 – vibroamZravi;  
3 – drekadi dakidebis sistema; 4 – muSa siTxis 
gasufTavebis da miwodebis sistema; 5 da 6 – 
muSa siTxis miyvanis da gamoyvanis Slangebi. 
   Zalian xSirad drekadi dakideba 
xorcieldeba cilindruli zambarebiT, xolo 
amZravis saxiT iyeneben debalansur 
vibroamZravs; RerZze erTnairad arian 
ganlagebuli ori debalansi, rac 
uzrunvelyofs brtyel  moZraobas.  muSa 
kameris  ganivi kveTis  forma Cveulebrivad  U 

formisaa (nax. 9.3a), magram ufro intensiuri 
damuSaveba xorcieldeba, rodesac xdeba muSa 

narevis damatebiTi Sejaxeba (nax. 9.3b). igive 
mizans emsaxureba damatebiTi ekranic 1 (nax. 

9.3g). 
 

 
nax. 9.1. vibraciuli damuSavebis manqanis sqema 
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     Spindeluri vibrodamuSaveba. aseTi 
damuSavebis dros dasamuSavebel detals 3 (nax. 
9.2) an detalebis pakets amagreben Spindelze 1, 
romelsac aqvs damoukidebeli amZravi 4. 
detalebi brunaven konteineris 2 muSa garemoSi, 
romelic axorcielebs rxeviT moZraobas. 
Spindeluri vibraciuli damuSaveba saSualebas 
iZleva ganxorcieldes saxex-mosaprialebeli, 
mosapirkeTebel  -  ganmamtkicebeli   da   sxva  
                                     

 
ნახ.9.2.  Spindeluri vibraciuli damuSaveba 

           
operaciebi. damuSavebis intensivoba izrdeba 
damuSavebis fardobiTi siCqaris gazrdis 
saSualebiT.  
    damuSavebis avtomatizacia. vibraciuli 
damuSavebis procesis meqanizaciis da 
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avtomatizaciis ganxorcieleba advili 
SesaZlebelia. nax. 9.4 – ze  magaliTis  saxiT 
moyvanilia meqanizirebuli vibraciuli 
danadgari     1     detalebis     abrazivisgan 

 
Nnax. 9.3. muSa kamerebis ganivi kveTis formebi 

 
ganmacalkevebeli meqanizmiT 2, konteinerSi 
Semavseblebis dabrunebis meqanizmiT 3 da 
detalebis axali partiis mimwodebliT 4.   

 
 
 
 
 
 
 

nax. 10.4. 
vibraciuli 
damuSavebis 
  avtomaturi 
danadgari 
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     vibraciuli damuSavebis manqanis dinamika. 
dinamikuri gaangariSebis amocanas Seadgens 
danadgaris iseTi parametrebis SerCeva, 
romlebic uzrunvelyofen aucilebel 
amplitudas da sixSires. nax. 9.5-ze naCvenebia 
sqema, romlis mixedviTac xdeba muSa kameris 
sibrtyeSi moZraobis gaangariSeba. 

 
    nax. 9.5 manqanis dinamikis saangariSo sqema 

muSa kameris moZraobiT 
 
praqtikuli gaangariSebisaTvis sakmaris 
sizustes iZleva Semdegi wrfiv gantolebaTa 
sistemis amoxsna   















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sadacMM, J – masa da inerciis momenti rxeviTi 

masis centraluri RerZis mimarT;  cc , - 

jamuri sixiste   da   mimarTulebebiT. 

                          
10. fxvieri masebis fizikuri 

procesebis intensifikaciis 

vibraciuli aparatebi 

 
10.1. Sesavali 

 
   erTfazian da mravalfazian sistemebSi 
mimdinare fizikuri procesebis da qimiuri 
reaqciebis intensifikaciis vibraciuli 
meTodebi sul ufro farTo gamoyenebas 
pouloben mrewvelobis mraval sferoSi. 
Pprocesebis intensifikacia gamoixateba rogorc 
maTi mimdinareobis daCqarebaSi, aseve 
urTierTmoqmedi nivTierebebis ufro srul 
gamoyenebaSi. Aaparaturis da teqnologiis 
racionaluri SerCevisas miiRweva produqciis 
xarisxis mniSvnelovani amaRleba da 
Sromatevadobisa da TviTRirebulebis 
Semcireba. Ffizikuri procesebis da qimiuri 
reaqciebis  intensificirebas axdenen sxvadasxva 
vibraciuli manqanebisa da aparatebis 
daxmarebiT; amasTan xSirad aerTianeben or an 
ramdenime teqnologiur operacias. nakeTobebisa 
da detalebis vibraciuli damuSavebis 

manqanebze axorcieleben rig qimiko-vibraciul 

da Termo-vibraciul procesebs. 
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   Termo-vibraciuli damuSavebis dros axdenen 
Termuli damuSavebis procesis SeTavsebas 
detalebis zedapirul ganmtkicebasTan. rig 
SemTxvevebSi dasamuSavebel detals damatebiT 
akraven sxva metalis Txel fenas, romelic 
daqucmacebuli saxiT winaswar SeyavT manqanis 
muSa kameraSi. aseTi xerxiT SeiZleba miRebul 
iqnas Txeli dafarva aluminiT, spilenZiT da 
sxva metalebiT, rac uzrunvelyofs foladis 
detalebis koroziul mdgradobas da 
gamZleobis zRvris gazrdas maRali tenianobisa 
da mniSvnelovani temperaturis dros. 
   FvibraciiT intensificirebuli fizikuri 

procesebisa da qimiuri reaqciebiს didi 
nawilis realizacia xdeba specialur 
vibraciul aparatebSi. am aparatebidan ufro 

meti mniSvneloba aqvT aparatebs, romlebic  

axorcieleben fxvieri nivTierebebis feniს 
vibroduRilis process haeris an sxva gazis 

garemoSi da aparatebs, romlebSic xdeba 
suspenziis, emulsiis da siTxeebSi gazis 
buStulebis nakadebis erTmaneTSi vibraciuli 
Sereva.    
 

10.2. fxvieri masalis mduRare fenis 
Sesaqmneli aparatebi 

 
mravali teqnologiuri procesis 
ganxorcieleba Cveulebriv mduRare da 
vibromduRare fenaSi iwvevs procesebis 
mniSvnelovan aCqarebas, xarisxobrivi 
maCveneblebis gazrdas, aparaturis zomebis 
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Semcirebas. vibromduRare fenas aqvs rigi 
upiratesobebi Cveulebriv mduRare fenasTan 
SedarebiT (fxvieri masalis yofna ganSrevebul 
mdgomareobaSi zeviT mimarTul gazis an siTxis 
nakadSi), maT Soris: a) gazis an siTxis nakadiT 
wvrili nawilakebis gamotanis  mkveTri 
Semcireba an mTlianad aRmofxvra b) vakuumSi 
teqnologiuri procesebis, iseve rogorc 
fxvieri masis komponentebs Soris intensiuri 
urTierTmoqmedebis ganxorcieleba.  

ufro xSirad gazis garemoSi fxvieri 
masalis vibroduRilis fenas iyeneben  siTbosa 
da masaTa cvlis iseT procesebSi, rogoricaa 
gacieba, gacxeleba da Sroba. amasTan, 
siTbogadacemis maRali done miiRweva aparatis 
kameraSi fxvieri masalis cirkulaciuri 
moZraobis SemTxvevaSi. arseboben  siTbos 
konduqciuri, konvenciuri da radiaciuli 
gadacemis vibraciuli aparatebi. Nnax. 10.1-ze 
naCvenebia gaciebis, gaxurebis da Srobis 
aparati siTbos konveqciuri gadacemiT. 
Ffxvieri masalis fena 5 gadaadgildeba 
gadagdebebiT vibraciul Rarze 2 
perforirebuli fskeriT 1. Raris qveda nawili 
Sesdgeba rigi Zabrebisagan 6, xolo zeda – 
gadmoyiravebuli Zabrebisagan 3. gamaciebeli an 
gamaxurebeli gazis nakadi moewodeba 
koleqtorebidan 8 elastiuri saxeloebidan 
naxvretSi 7, Semdeg igi gadis fskeris 
perforaciis da masalis vibromduRare fenis 
gavliT da midis gareT elastiuri saxeloebis 
4 gavliT. 
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10.3. aparatebi suspenziebis da  
siTxeebis SerevisaTvis 
 

vibraciulma zemoqmedebebma SeiZleba 
arsebiTad daaCqaros procesebi, romlebic 
mimdinareoben Txevad gadamtan garemoSi 
sxvadasxva fazebis sasazRvro zedapirebze, e.i. 
suspenziis  da  emulsiis  tipis  narevebSi  da 

 
 

 
 

Nnax. 10.1. siTbos gadacemis 
K  konveqciuri aparati 

                                           
siTxeebSi gazis buStulebian nakadebSi. Aam 
miznebisTvis gamoyenebas pouloben vibraciuli 
zemoqmedebis sxvadasxva xerxebi.    
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Wavlis warmoqmnisaTvis siTxian WurWelSi 1 
(nax. 10. 2) CaZiraven disks 2, romelic asrulebs 
vibraciul moZraobas vertikaluri 
mimarTulebiT.   disks   aqvs   konusuri   
formis  naxvretebi  3.  aseTi naxvretebi uweven 

 

 
Nnax. 10.2. datborili turbulenturi 

K  nakadebis vibraciuli agznebis sqema 
 

gacilebiT did winaaRmdegobas siTxis dinebas 
gafarTovebis mimarTulebiT, vidre 
Seviwrovebis mimarTulebiT. amis meSveobiT 
diskis simetriuli vibraciis dros naxvretis 
viwro gamosasvlelidan gamoityorcneba 
konusis ganieri mxridan Semosuli nakadi 4. 
aRweril movlenas uwodeben vibroWavlur 
efeqts.  

gamodevnili turbulentuli Wavlebi, 
rogorc cnobilia, TandaTanobiT farTovdebian 
gamosvlis adgilidan daSorebis mixedviT da 
kargaven siCqares.   
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aparatis kameras Cveulebrivad aqvs 
cilindruli forma. fskeri SeiZleba iyos 
brtyeli, naxevradsferuli da a.S. kameraSi 
Cadgmulia vertikaluri Woki masze mimagrebuli 
diskebiT. zevidan  Woki  SeerTebulia vibroam- 

 
 
 

 
N 
 
 
 
 
 
 
 
 

 
 
 
 

nax. 10.3. aparatis sqema ori 
perforirebuli diskiT erT Wokze 

 
ZravTan, romelic mas gadascems vibraciebs 25-
100 hc sixSiriT. diskebs aqvs mniSvnelovani 
raodenobis konusuri formis perforaciebi. 
naxvretebis Seviwroveba da Sesabamisad, Wavlebi 
SeiZleba mimarTuli iyos rogorc zeviT, ise 
qveviT. intensiuri Sereva mimdinareobs, 
rodesac diskebis moZraobis siCqare tolia 
daaxloebiT 0,5 m/wm. 
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vibraciuli amZravebis saxiT iyeneben 
erTtaqtian eleqtromagnitur vibroamgznebebs 
an mrumxara-barbaca meqanizmebs. 

Txevadi masebis intensiuri vibraciuli 
Serevis aparatebi efeqturia mravali 
teqnologiuri procesis ganxorcielebisaTvis, 
maT Soris gamotutva, cementacia, sorbciuli da 
eqstraqciuli procesebi, siTxeebis da 
suspenziebis gazebTan urTierTmoqmedebis 
procesebi. aparatebSi intensiuri vibraciuli 
SereviT mimdinare procesebisaTvis 
damaxasiaTebeli niSania didi siCqare da 
mimdinareobis sisrule.   

 

11. zogierTi vibraciuli 

mowyobilobebi 

 

11.1. gruntis damuSavebis da 
gafxvierebis mowyobilobebi 

 
Zalian mtkice, maT Soris gayinuli 

gruntebis damuSavebisa da gafxvierebisaTvis  
gamoiyenebian rigi agregatebisa dartymiT-
vibraciuli Semsrulebeli organoebiT. 
agregatis sabazo manqana SeiZleba iyos 
sawevari, skreperi, buldozeri, qvanaxSiris 
kombaini, TviTmavali amwe, eqskavatori da a.S. 
dartymiT-vibraciul Semsrulebel organos 
SeiZleba hqondes safxvierebeli solis, 
cicxvis, randa-guTnis da a.S. forma. 

nax. 11.1 –ze moyvanilia agregatebis sqemebi, 
romlebic Sedgenilia sxvadasxva sabazo 
manqanebisa da dartymiT-vibraciuli 
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Semsrulebeli organoebisagan: a) - dartymiT-
vibraciuli soli, romelic dakidebulia 
traqtorze; b) – aseTive soli traqtoris 
misabmel urikaze; g) – skreperi dartymiT-
vibraciuli mWreli nawiburiT; d) – buldozeri  
dartymiT-vibraciuli daniT; e) – sawevari 
dartymiT-vibraciuli safxvierebliT; v) – 
eqskavatori isarze dakidebuli dartymiT-
vibraciuli soliT; z) – eqskavatori dartymiT-
vibraciuli kbilebiT aRWurvili cicxviT; T), i) 
– eqskavatorze dakidebuli dartymiT-
vibraciuli solebi; k) – dartymiT-vibraciuli 
kombaini. 

nax. 11.2–ze moyanilia cicxvis 
konstruqciuli sqema dartymiT-vibraciuli 
kbilebiT. cicxvis korpusi 1 gaZlierebulia 
sixistis qamrebiT 2. cicxvis Rru wina 
kedelTan    3    ganlagebulia    debalansuri 
vibroaRmgznebi  6  sacemlebiT  da  zambaruli 
sakidebiT 7, Stangebi 5 grdemlebiT da 
ukuqceviTi zambarebiT.  Stangis boloebi 
SeerTebulia kbilebTan 4.  
 

11.2. miwisqveSa komunikaciebis  
gasayvani mowyobilobebi 

 
   miwisqveSa komunikaciebis gayvanisas xSirad 
aris monakveTebi, sadac ar SeiZleba an ar aris 
mizanSewonili  tranSeis  amoTxra;  magaliTad, 
rodesac komunikaciebi gadis sagzao 
magistralis, nagebobis da a.S. qveS. am 
SemTxvevaSi gamoyenebas pouloben aradartymiT-
vibraciuli da dartymiT-vibraciuli moqmedebis    
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nax. 11.1. gruntis dasamuSavebeli  
vibraciuli agregatebi  

 
 
 
 
 
 
 
 
 
 
 

 
nax.13.2. dartymiT-vibraciuli kbilebiani 

cicxvis sqema 
 

saxvreti da samtvrevi agregatebi. aradartymiTi-
vibraciuli gaxvretis agregatebis zogirTi 
sqemebi gamosaxulia nax. 11.3-ze. saxvreti truba 

1 (nax.11.3a-g) uSualod an Sualeduri 
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elementebiT dakavSirebulia bunikebTan 2. 
gamoyenebulia mimarTuli moqmedebis 

debalansuri vibroamgznebi 3. nax. 11.3a-ze 
mocemuli sqemis mixedviT vibroamgznebi xistad 

mierTebulia trubis torსTan, xolo gasaxvreti 
Zala gadaecema trubas da masTan xistad 

mierTebul buniks zambariT 4. nax. 11.3 b –ze 
mocemuli sqemiT buniks vibracias gadascems 
Stanga, romelic gadis trubis SigniT, xolo 

saxvreti Zala modebulia trubis torსze da 
gadaecema buniks zambariT 4.  

 

11.3. natexi da fxvieri masalebis 
CatvirTvis da gantvirTvis manqanebi 

 
  gayinuli fxviermasalebiani naxevradvagonebis 
gantvirTvis meqanizaciis saSualebebs Soris 
vibraciul meTods aqvs rigi arsebiTi 
upiratesobebisa:   mniSvnelovani   siCqare   da 
gantvirTvis dabali Rirebuleba, muSaobis 
SesaZlebloba moZravi Semadgenlobisadmi 
zianis miyenebis gareSe.  

umartivesi vibraciuli ganmtvirTavi 
Seicavs orlilvian debalansur vibroamgznebs 
CaSenebuli asinqronuli eleqtroZravebiT, 
romelic xistad aris SeerTebuli filasTan da 
romelic Tavis mxriv Seicavs safxvierebel 
Zelakebs. vibrosaizolacio sakidebis 
saSualebiT manqanas dakideben amwis kavze, 
romelic  mas  dgams  gadmosatvirTi  fxvieri 
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nax. 11.3. gruntis aradartymiTi vibraciuli 
 gasaxvreti agregatebis sqemebi. 

 
masalis zedapirze. naxevradvagonis lukebis 

gaxsnis Semdeg rTaven vibroamgznebs, Zelakebi 
Caiflobian gayinul masalaSi da iwveven mis 
daqucmacebas, gafxvierebas da Camocvenas 
liukebSi. Nnaxevradvagonis erTi ubnis 
gantvirTvis Semdeg manqanas gadadgamen Semdeg 
ubanze. ori eleqtroZravis jamuri 40 kvt 
simZlavris, iZulebiTi 20.103 kgZ Zalis, 1440 
rx/wT sixSiris da 5 t masiT vibraciuli 
ganmtvirTavi uzrunvelyofs 60-120 t/sT 
gayinuli, naklebad teniani masalis 
gadmotvirTvas. 



106 

 

    dartymiT-vibraciuli ganmtvirTavi erT-
erTi manqanis sqema naCvenebia nax. 11.4-ze. 
vibroaRmgznebi 4 zambarebiT dakavSirebulia 
filasTan, romelic atarebs Zelakebs 2, 
afxvierebs gayinul tvirTs naxevrad vagonSi 1. 
bagirebis 5 saSualebiT amwe ayenebs manqanas 
saWiro adgilze. vibroamgznebis muSaoba iwvevs 
sacemelis 3 periodul dartymebs filis 
grdemlebze. gawyobis mixedviT sacemelebis 
dartymebi SeiZleba mimdinareobdes an 
erTdroulad an rigrigobiT.    

vibraciis gamoyeneba natexi masalebis 
(madani,  fuWi  qanebi,  naxSiri,  xreSi da a. S.)   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
nax. 11.4. ganmtvirTavi manqanis sqema 
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CatvirTvisaTvis amcirebs Semsrulebeli 
organos   Canergvis  winaaRmdegobas  Casaflob 
masalaSi, rac saSualebas iZleva Semcirdes 
CamtvirTavi manqanebis masa da gaizardos maTi 
mwarmoebloba. CamtvirTavi manqanebis sqemebi 
moyvanilia nax. 11.5: a)-vibraciuli amosaxapavi 
cicxviT; b) - vibraciuli saxvetiT; g) gverdiTi 
saniCbe TaTebiT da vibraciuli wveriT; d) – 
vibraciuli RariT.  
 

 

 
 

nax. 11.5. CamtvirTavi manqanebis sqemebi 

 

12. vibroamZravebis zogierTi saxeebi 

 

12.1. Sesavali 
 
praqtikis moTxovnebisgan damokidebulebiT 

erTi an ramdenime vibroamgznebiT Seqmnili 
iZulebiTi zemoqmedeba, romelsac vibraciul 
moZraobaSi mohyavs saerTo Semsrulebeli 
organo, SeiZleba iyos erT-, or- an 
samganzomilebiani; amasTan, vibroamgznebs 
SeuZlia erTdroulad gamoiwvios ori 
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sxvadasxva iZulebiTi zemoqmedeba – Zalis da 
momentis saxiT. 

mimarTuls uwodeben erTganzomilebian 
iZulebiT zemoqmedebas, romlis veqtorsac aqvs 
ucvleli mimarTuleba da rxeviTi moduli 
(sigrZe). wriuls uwodeben iZulebiT 
zemoqmedebas, romlis veqtoric Tanabrad 
brunavs da aqvs ucvleli moduli. aRniSnulis 
analogiurad wertilis vibracias aseve 
uwodeben mimarTuls an wriuls misi siCqaris 
veqtoris qcevis Sesabamisad. 

teqnologiis an cdebis moTxovnebidan 
gamomdinare, SeiZleba gamoyenebul iqnas 
aradartymiTi vibraciuli zemoqmedeba, an 
dartymiT-vibraciuli zemoqmedeba, rodesac 
inerciuli elementis vibraciuli moZraoba 
mimdinareobs erTi meoris miyolebiTi 
dartymebiT.   

vibraciul manqanebSi da mowyobilobebSi 
gamoiyenebian ZiriTadad Semdegi saxis 
vibroamZravebi: centridanuli, 
eleqtromagnituri, eleqtrodinamikuri, 
kinematikuri, hidravlikuri, pnevmatikuri, 
magnitostriqciuli, piezoeleqtruli da sxva. 

ganvixiloT zogierTi, praqtikaSi ufro 
metad gamoyenebuli vibroamgznebebi.  
 

12.2. centridanuli vibroamgznebebi 
 

centridanuli vibroamgznebebi 
warmoadgenen inerciul vibroamgznebebs 
inerciuli elementebis brunviTi moZraobiT.  
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ganasxvaveben debalansur da planetarul 
centridanul vibroamgznebebs. debalansuri 
vibroaRmgznebis inerciuli elementi, anu 
debalansi dayenebulia vibroamgznebis 
korpusTan dakavSirebul sakisarSi da ar aris 
gawonasworebuli am sakisris brunvis RerZis 
mimarT. debalansis brunvas axorcielebs  
amZravi. 

statikuri gauwonasworebloba aRmocendeba, 
rodesac inerciuli elementi brunavs RerZis 

irgvliv, romelic inerciis erT-erTi mTavari 
RerZis paraleluria. statikuri 
gauwonasworeblobis sazomad iTvleba masis 
statikuri momenti (disbalansi) D=m0r,   sadac 
m0 – inerciuli elementis masa;  r – am masis 
centris radius-veqtori brunvis RerZis mimarT.  

inerciuli masis brunvisas kuTxuri 

siCqariT  warmoiSoba centridanuli Zala 
 

FF = D

 =m0  r 

. 
 

planetarul vibroaRmgznebSi inerciuli 
elementi, romelsac am SemTxvevaSi uwodeben 
morbeds, Semogordeba sarben RarSi da 
Sesabamisad, asrulebs or moZraobas: 
Semogorebas da sakuTar brunvas, romlebic 
dakavSirebuli arian gansazRvruli gadamcemi 
TanafardobiT. erT-erTs am moZraobebidan 
iwvevs amZravi. 

teqnologiuri mizniT gamoiyenebული yvela 
tipis vibroamgznebebidan, centridanuli 

vibroaRmgznebebi ყველაზე metad arian 
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gavrcelebuli. maTi upiratesoba mdgomareobs 
konstruqciis simartiveSi, dabal RirebulebaSi, 
aRmgznebi Zalis amplitudis vibroamgznebis 
masasTan Zalian maRali Tanafardobis miRwevis 
SesaZleblobaSi (>100 kgZ/kg), generirebuli 
vibraciis farTo diapazonSi (daaxloebiT 0,01 – 
1000 hc zRvrebSi), vibraciis sixSiris mdore an 
safexurovan regulirebaSi da a. S. maT 
naklovanebebs ganekuTvneba: SedarebiT dabali 
resursi, romelic didad aris damokidebuli 
gamoyenebuli masalebisa da nakeTobebis 
xarisxisagan, detalebis damzadebisa da awyobis 
sizustisagan, swori eqsploataciisa da 
movlisagan; amgznebi Zalis sixSirisa da 
amplitudis damoukidebeli regulirebis 
siZnele; SedarebiT xangrZlivi gardamavali 
procesi gamorbenis dros.   

nax.12.1-ze naCvenebia centridanuli 
vibroamgznebebis brtyeli sqemebi erTi 
inerciuli elementiT, romlebic xasiaTdebian 
mxolod statikuri gauwonasworeblobiT. 
debalansuri vibroamgznebi (nax.12.1a) Sesdgeba 
debalansisgan 1  (romlis masis centri 
ganlagebulia   C    wertilSi);   igi   xistadaa 
dakavSirebuli lilvTan, romelic brunavs O 
RerZis irgvliv, korpusTan 2 SeerTebul 
sakisrebSi.  debalansis mier ganviTarebuli 
inerciuli Zala gadaecema korpuss sakisrebis 
saSualebiT. 

nax. 12.1b -ze naCvenebia centridanuli 
vibroamgznebis dinamikuri sqema erTi 
Tavisuflebis xarisxiT. Semsrulebeli organo 
1,      romelic       moZraobs        idealur 
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nax. 12.1. centridanuli vibroamgznebis 

sqemebi: a) - brtyeli sqema, b) - saangariSo sqema 

 
mimmarTv-elebSi 4, x  RerZis gaswvriv 
debalansis 6 zemoqmedebiT, dakavSirebulia 
uZrav sadgarTan 3 zambariT 2 sixistis 
koeficientiT c da dempferiT 5 winaaRmdegobis 
koeficientiT b. 

vibroamgznebis korpusis sxva sxeulze 
Sejaxebis dros xdeba debalansis kuTxuri 

siCqaris naxtomiseburi cvlileba. nax. 12.2 – ze 
debalansis 1 brunva iwvevs korpusi 2 - is 
rxevas, romelic axdens Sejaxebas uZrav, 
absoluturad xist SemzRudvelTan 3. dartymis 
myisierad CaTvlis SemTxvevaSi brunvis RerZis 
mimarT debalansis impulsis momentis nazrdis 
gamosaxulebas eqneba saxe 

)cossin( 000

.

 yxc uurmJ  , 

 
sadac Jc – debalansis inerciis 

centraluri momenti; 0  - misi faza dartymis 

momentSi, romelic aiTvleba brunvis 
mimarTulebiT  x RerZis dadebiTi 
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mimarTulebidan; 
.

  - debalansis kuTxuri 

siCqaris naxtomi dartymis dros; yx uu  ,  - 

masis centris absoluturi siCqaris gegmilebis 
 
 
 
 

 
 
   
 
 
 
 
 

 
 

 
nax.12.2. SemzRudvelze dartymebiT 
centridanuli vibroaRmgznebis 

saangariSo sqema 
 

myisieri cvlilebebi dartymis dros. radganac  

0

.

sin)1(  rvRux ,  0

.

cos ru y , 

sadac v – korpusis dartymiTi siCqare, e.i. misi 
siCqare uSualod dartymis win; R – korpusis 
siCqaris aRdgenis koeficienti dartymis dros, 
maSin debalansis kuTxuri siCqaris naxtomi 
dartymis momentSi 

J

Rrvm 00
. sin)1( 



 , 
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sadac debalansis inerciis momenti brunvis 

RerZis mimarT  2

0rmJJ c   
 

12.3. eleqtromagnituri vibroamgznebebi 
 
     eleqtromagnitur vibroamgznebebSi 
aRmgznebi Zalebi warmoiSobian feromagnitur 
sxeulebze droSi cvladi magnitri velis 
zemoqmedebis Sedegad. aseTi sistemis magaliTi 
naCvenebia nax. 12.3-ze. 

sistema Sesdgeba eleqtromagnitis 
gularisgan gragniliT, Ruzisagan da drekad 
elementebze dayrdnobili sxeulisagan, 
romelTanac xistad aris dakavSirebuli Ruza. 
rodesac gragnilSi gaedineba deni, aRiZvreba 
magnituri veli, romlis Zaluri xazebi ikvreba. 
magnitur velSi gularis da Ruzis 

 

 
 

nax. 12.3. eleqtromagnituri vibroamgznebi. 
 

torsul kveTSi moqmedeben zedapiruli Zalebi, 
rogorc es nax. 12.3b-zea naCvenebi. Tu deni 
cvladia, maSin datvirTva icvleba droSi da 
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iwvevs Ruzis da masTan dakavSirebuli sxeulis, 
magaliTad muSa organos rxevas. 

eleqtromagnituri vibroamgznebebis 
ZiriTadi Rirsebebia: 1) vibraciis amplitudis 
regulirebis simartive da misi regulirebis 
SesaZlebloba eqsploataciis pirobebSi, rac 
SesaZleblobas iZleva CaerTos 
eleqtromagnituri mowyobilobebi sistemebSi 
mwarmoeblobis avtomaturi regulirebiT; 2) 
saimedooba da xangamZleoba, rac 
ganpirobebulia vibroamgznebSi xaxunis 
wyvilebis ararsebobiT; 3) erT vibromanqanaSi 
ramdenime, erTdroulad moqmedi vibroamgznebis 
gamoyenebis SesaZlebloba sinqronizaciis 
uzrunvelyofis specialuri zomebis gamoyenebis 
gareSe. 

am vibroamgznebebs aqvs zogierTi 
naklovanebebi: 1) SedarebiT didia  maTi masa, 
romelic modis Seqmnili Zalis amplitudis 
erTeulze;  2) eleqtroteqnikuri masalebis  da 
zambaruli foladis didi xarji; 3) vibraciis 
amplitudis mniSvnelovani cvlileba 
datvirTvis cvlilebis dros (muSa organize 
dasamuSavebeli an gadasatani masalebis masa); 4) 
gadaadgilebis mcire amplitude; misi sidide 
SezRudulia sahaero RreCos dasaSvebi 
mniSvnelobiT Ruzasa da eleqtromagnitis 
gulars Soris. 

CamoTvlili Rirsebebi da naklovanebebi 
gansazRvraven sixSiris da Zalis amplitudis 
yvelaze ufro racionalur mniSvnelobebs da 
agreTve am mowyobilobebis gamoyenebis 
sferoebs teqnikaSi. gadaadgilebis mcire 
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amplitudis dros sixSire unda iyos sakmaod 
didi (amis gareSe dauSveblad mcire iqneba 
aCqareba da muSa procesis intensivoba).  

amJamad gamoyenebaSi myofi umravlesi 
eleqtromagnituri vibroamgznebebis sixSire 
Seadgens  50 hc.  

yvelaze ufro didi eleqtromagnituri 
vibroamgznebebis mier Seqmnili Zalis 
amplituda Seadgens daaxloebiT 5.103 kgZ.  

mowyobilobebis amplitudis da 
mwarmoeblobis regulirebis siadvilis gamo 
eleqtromagniturma vibroamgznebebma ufro meti 
gamoyeneba moipoves vibromkvebavebis saxiT: 
manqanaTmSeneblobaSi detalebis miwodebisaT-
vis; samTo, gamamdidrebel da kvebis 
mrewvelobaSi teqnologiur aparatebSi fxvieri 
masalebis miwodebisaTvis; maT aseve iyeneben 
vibrokonveierebSi da vibroelevatorebSi. 

mocemul sistemaSi (nax. 12.3) gularis 
mxridan saZirkvels gadaecema eleqtromagnitis 
mier Seqmnili dinamikuri Zala; ufro didi 
Zalebi moqmedeben rezonansuli reJimis dros 
drekadi sayrdenebis mxridan.  vinaidan es 
dauSvebelia, amitom gulars da drekad 
sistemas amagreben damatebiT sxeulTan, e.w. 
reaqtiul masasTan da mTel mowyobilobas 
ayeneben   rbil   sayrdenebze – zambarebze  
(nax. 12. 4). am SemTxvevaSi rxevas axorcieleben   
rogorc muSa organo RuziT, aseve reaqtiuli 
masa gulariT. muSa organosTan SeiZleba iyos 
dakavSirebuli eleqtromagnitis gulari, maSin 
Ruzas miarTeben reaqtiul masasTan. 
analogiurad arian mowyobili mravalamZraviani 
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nax. 12.4. eleqtromagnituri vibroamgznebi  
reaqtiuli masiT 

 

 

 

nax.12.5. mravalamZraviani vibromanqana 
eleqtromagnituri vibroamgznebebiT 

 
manqanebi, magaliTad vibrokonveierebi (nax. 12.5). 
suraTze aRniSnulia: 1 – muSa organo (truba an 
Rari), 2 – gularebi, 3 – eleqtromagnitebis 
Ruzebi, 4 – reaqtiuli masebi, 5 – 
vibroaRmgznebebis drekadi sistemebi, 6 – rbili 
sayrdenebi (an sakidebi).   

eleqtruli sqemebi. cvladi denis qselTan 
mierTebul erTgragnilial vibroamgznebebs 
(nax.12.1) uwodeben reaqtiuls da iyeneben 
vibraciis agznebisaTvis, romlis sixSire 
orjer metia qselis sixSireze. vibraciis 
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agznebisaTvis qselis sixSiriT iyeneben 
eleqtromagnitebs gragnilebiT, sadac gadis 
gamarTuli  an mudmivi  deni (nax.12.6). yvelaze 
martivi sqemebi aqvT vibroamgznebebs,  
romlebic ikvebebian qselidan gammarTvelis 
saSualebiT (nax.12.6 a) da SemagnitebiT mudmivi 
denis wyarodan (nax. 12.6 b).      
 

12.4. iZulebiTi da kinematikuri 
vibroaRmgznebebi 

 
aRniSnuli tipis bibroamgznebebis wamyvan 

rgols aqvs  sruliad  gansazRvruli moZraoba, 
  

 
nax.12.6. eleqtromagnituri vibroamgznebebi:– 

gammarTveliT, b) – SemagnitebiT mudmivi denis 
wyarodan 

 
romelic damokidebulia mxolod meqanizmebis 
geometriuli zomebisagan (mrudmxaras 
eqscentrisitetisagan). 

vibroamgznebi gadascems vibromanqanas 
energias, romelic aucilebelia Sinagani 
danakargebis gadalaxvisa da sasargeblo 



118 

 

muSaobis SesrulebisaTvis, uzrunvelyofs mis 
gaSvebas da muSa reJimis SenarCunebas. 

klasifikacia. kinematikuri vibroamgznebebi 
iyofian eqscentrikul amZravebad drekadi 
barbacaTi da amZravi dempferiT. iZulebiT 
vibroamgznebebs aqvT xisti barbaca.  

ansxvaveben amZravebs rxevis regulirebadi 
da araregulirebadi amplitudiT. 
regulirebadi amZravebi Tavis mxriv iyofian 
amZravebad, romlebic regulirdebian manqanis 
gauCereblad da amZravebad, romlebic 
regulirdebian manqanis aramuSa mdgomareobis 
dros. regulirebis xasiaTis mixedviT 
ansxvaveben amZravebs  mdore da safexurovani 
regulirebiT.  

iZulebiTi da kinematikuri vibroamgznebebi 
SeiZleba gamoyenebul iqnan sworxazovani 
harmoniuli da biharmoniuli rxevebis 
SeqmnisaTvis, aseve – elifsuri rxevebis 
agznebisaTvis. 

muSaobis sxvadasxva pirobebis Sesabamisad, 
 

 
nax. 12.7. kinematikuri a) da iZulebiTi b)  

vibroamgznebebis principuli sqemebi 
 

iZulebiTi da kinematikuri vibroamZravebi 
principulad gansxvavdebian erTmaneTisagan. 
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iZulebiTma vibroamgznebma unda gadasces muSa 
organos kinematikurad gansazRvruli moZraoba, 
xolo kinematikuri vibroamgznebis semTxvevaSi 
muSa organos moZraobis xasiaTi ganisazRvreba 
TviTon manqanis parametrebiT, misi masiT da 
drekadi kavSirebis sixistiT. 

aRniSnulTan dakavSirebiT, iZulebiT 
vibroamgznebSi iyeneben eqscentrikul meqanizms, 
romlis barbacas bolos, romelic dayenebulia 
muSa organize, aqvs kinematikurad 
gansazRvruli moZraoba. am SemTxvevaSi iyeneben 
xist barbacas da amZravis lilvs uZravad 
ayeneben konveieris CarCoze. 

kinematikurma vibroamgznebma ar unda 
Seuqmnas xisti kavSirebi manqanis muSa organos 
moZraobas, amitom amZravis meqanizmSi moZraobis 
aucilebeli xarisxis misaRebad SeyavT 
deformaciuli elementebi.     

iZulebiTi vibroamgznebis principuli sqema 
naCvenebia nax.12.7a-ze. lilvze 1 dasmulia 
eqscentriki 2, romelic SemoWerilia barbacas 4 
caluRiT 3; barbacas Tavisufali bolo 
saxsrulad mimagrebulia manqanis muSa 
organosTan. 

umartivesi kinematikuri vibroaRmgznebis 
principuli mowyobiloba naCvenebia nax. 12.7b - 
ze.  igi gansxvavdeba iZulebiTi 
vibroamgzebisagan mxolod imiT, rom barbaca 
Seicavs drekad elements 5.  
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12.5. hidravlikuri vibroamgznebebi 
 
moqmedebis principi. hidravlikuri 

vibroamgznebebi gadascemen rxevas vibromanqanis 
muSa organos an muSa siTxis pulsirebuli 
wyaros gamoyenebiT, an mudmivi xarjis muSa 
siTxis nakadis wyvetiT mkveTara mowyobilobis 
gamoyenebis gziT. mkveTara mowyobilobiT 
SeiZleba imarTos an gare amZravi, an TviTon 
vibroamgznebi misi Semsrulebeli organos 
mdgomareobis Sesabamisad. 

klasifikacia.  moqmedebis principis 
mixedviT hidravlikuri vibroamgznebebi iyofian: 
pulsatoruli, avtorxeviTi, mimyoli, 
TviTmarTvadi.  

pulsatoruli tipis vibroamgznebebSi 
Semsrulebeli organos (hidrocilindris) 
aRgzneba xorcieldeba pulsirebuli dawneviT, 
romelic iqmneba siTxis pulsirebuli nakadiT. 
farTo gavrceleba moipoves pulsatorulma 
vibroamgznebebma, romelTac aqvT Caketili muSa 
moculoba da xasiaTdebian muSa siTxis 
sadinaris ararsebobiT. 

avtorxeviT da TviTmarTvad hidravlikur 
vibroamgznebebSi perioduli iZulebiTi Zala 
iqmneba mudmivi wnevis magistralidan kvebiT, 
specialuri sistemis arsebobis Sedegad, 
romelic avtomaturad axorcielebs muSa 
siTxis miyvanas da arinebas. hidrocilindris 
dguSi TviTon marTavs gamanawilebeli 
mkveTaras moZraobas da amiT uzrunvelyofs 
winsvliT-ukusvliTi moZraobis uwyvetobas. 
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mimyoli tipis vibroamgznebebs aqvT xisti 
uaryofiTi ukukavSiri hidrogamanawilebelsa 
da manqanis muSa organos Soris. 

harmoniuli rxevis misaRebi, ormxrivi 
moqmedebis, tumbo-pulsatoriT aRWurvili 
pulsatoruli hidravlikuri vibroaRmgznebis 
principuli mowyobilobis sqema mocemulia 
nax.12.8 -ze. muSa hidrocilindrSi 1 muSa siTxis 
dawneviT, romelic miewodeba ordguSiani 3 an 
sxva tipis pulsatoriT,  gadaadgildeba dguSi 
2. pulsatori svlis pirvel naxevarSi 
miawodebs muSa siTxes dguSis erTi mxridan 
(milyeliT 4) da amotumbavs meore mxridan 
(milyeliT 5). svlis meore naxevarSi siTxis 
miwodebis mimarTuleba icvleba. rxeviTi 
sistema SeerTebulia vibroamgznebis dguSTan 

 
 
 
 
 
 
 
 

 
N 

nax.12.8. pulsaciuri moqmedebis hidavlikuri 
vibroamgznebis principuli sqema 

 
WokiT 6 da drekadi elementiT 7. drekadi 
elementi am SemTxvevaSi saWiroa sistemisaTvis 
moZraobis aucilebeli xarisxis misaniWeblad. 
garkveuli damatebiTi drekadoba iqmneba siTxis 
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kumSvadobis Sedegad da SemaerTebeli 
milgayvanilobis (Slangis) drekadobiT. 

hidravlikuri manqanebis arsebiTi 
naklovanebebidan erTi - erTi aris muSaobis 
procesSi teqnologiuri RreCoebidan  dguSsa 
da cilindrs, Woksa da gamkvrivebas Soris muSa 
siTxis gaJonva.  seriozul naklovanebas 
ganekuTvneba agreTve muSa siTxis gacxeleba, 
rac ganpirobebulia misi moculobis 
CaketilobiT dguSi pulsatori – dguSi 
vibroaRmgznebis monakveTze. 

 hidravlikuri vibroamgznebis principuli 
sqema gamosasvlelze pulsaciis mqnevara 
generatoriT da diafragmuli Semsrulebeli 
cilindriT  naCvenebia  nax. 12.9-ze.  mudmivi  an 

 

 
 
 

nax.12.9. hidravlikuri amZravis sqema 
mkveTaraTi mimReb magistralSi  da  

diafragmuli vibroamgznebiT 
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regulirebadi mwarmoeblobis tumbodan 1 muSa 
siTxe miewodeba Semsrulebeli cilindris 3 
RruSi. hidrosistemis mimReb magistralze, 
gamosasvlelze dayenebulia mkveTara mbrunavi 
sacobiT 2. sacobis specialuri profiliT 
brunvis dros icvleba mkveTaras gamosasvleli 
xvreli da Semsrulebeli cilindris RruSi 
warmoiSoba wnevis pulsacia. pulsaciis sixSire 
regulirdeba mkveTaras sacobis brunvis 
siCqariT, amplituda regulirdeba droselis 4 
daxmarebiT an tumbos mwarmoeblobis cvlile-
biT.  
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