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manqanaTmSenebloba 

 

 

 

mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi manqanis 

muSa danebis mier aRZruli datvirTvebis gansazRvra  

Tamaz megreliZe, giorgi pirveli, givi gugulaSvili, giorgi beruaSvili 

(saqarTvelos teqnikuri universiteti)  

 

 

reziume: aRwerilia sakveb-samkurnalo mcenareuli nedleulis foTlis saWylet-

saqucmacebel-sagrexi manqanis muSa danebis mier manqanaSi aRZruli datvirTvebi. gamoyva-

nilia am danebis muSaobis procesSi warmoqmnili ZaliT aRZruli RerZuli datvirTvis, 

mRunavi da mgrexi momentebisa da ganivi datvirTvebis saangariSo formulebi. yvela zemo-

aRniSnuli datvirTvis gaTvaliswineba saWiroa mcenareuli nedleulis foTlis saWylet-

saqucmacebel-sagrexi manqanis daproeqtebis meTodikis damuSavebisas. 

 

sakvanZo sityvebi: danebi; sakveb-samkurnalo mcenareuli nedleuli; saWylet-

saqucmacebel-sagrexi manqana; foToli. 

 

 

Sesavali  

mcenareuli nedleulis foTlis axali saWylet-saqucmacebel-sagrexi manqanebis da-

nergvisa da aTvisebis saqmeSi udidesi mniSvneloba aqvs am manqanebis Teoriuli gaanga-

riSebis safuZvlebis damuSavebas, risTvisac aucilebelia maTSi moqmedi Zalebisa da mo-

mentebis gansazRvra. es imis saSualebas iZleva, rom Seiqmnas erTi principiT momuSave, 

magram gansxvavebuli zomisa da kinematikuri parametrebis mqone msgavsi manqanebis gaan-

gariSebis saerTo meTodika, ris safuZvelzec SesaZlebeli gaxdeba ukve winaswar 

dagegmili teqnologiuri efeqtis momcemi manqanebis dagegmareba. erT-erTi aseTi axali 

manqanaa sakveb-samkurnalo mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi 

manqana. manqanam warmatebiT gaiara sawarmoo gamocdebi da sayovelTao aRiareba 

daimsaxura; daisva sakiTxi msgavsi manqanebis dasaproeqteblad gaangariSebis meTodikis 

damuSavebis Sesaxeb.  

 

 

ZiriTadi nawili 

pirvel rigSi saWiroa ganisazRvros danebis mier saerTo ZaliT warmoqmnili 

datvirTvebis mniSvnelobebi. 

amisaTvis SeirCa marTkuTxa koordinatTa sistema, romlis saTave emTxveva danis 

torsul kveTs, xolo x  RerZis mimarTuleba _ danis lilvis RerZs. 

 

                                                 
 proeqti ganxorcielda SoTa rusTavelis saxelobis saqarTvelos erovnuli samecniero fondis 
finansuri xelSewyobiT (granti # 30/26). winamdebare publikaciaSi gamoTqmuli nebismieri azri 
ekuTvniT avtorebs da SesaZlebelia ar asaxavdes SoTa rusTavelis saxelobis saqarTvelos 
erovnuli samecniero fondis Sexedulebebs. 
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foTlis masaze moqmedi saerTo F  Zala mimarTulia danis zedapiris marTobulad da 

daxrilia horizontisadmi   kuTxiT. davSaloT es Zala horizontalur da marTobul 

mdgenelebad 

 RerZuli Zala _ cosXF F   ;   (1) 

 wriuli Zala _ sinrF F   ,   (2) 

sadac   danis mWreli piris vertikalidan daxris kuTxea.  

 

 
   

danaze moqmedi Zalebis saangariSo sqema 

 

 danis zedapirze gamovyoT dF  farTobis mqone usasrulod mcire elementi (ix. nax.), 

romelic tolia  

   
cos

dF r dr d


   
1

.  (3) 

usasrulod mcire d  kuTxis sazRvrebSi RerZuli datvirTva tolia 

  cos
cosX XdN F dF F r dr d 


       

1
, (4) 

saidanac integrebis Semdeg gveqneba 

  ( ) cos
cos

R

X

R

dN F r dr d  


     
sab.

saw.

1
.

R R
F d


  

2 2
sab. saw.

2
  (5) 

 

danis wriuli moZraobis Sedegad foTlis masa win gadaadgildeba x  RerZis 

gaswvriv. amasTan, danis mier erTi sruli brunis Sesrulebis SemTxvevaSi (mobrunebis 

kuTxe tolia 2 ) foTlis masa gadaadgildeba raRac S  bijiT. amitom   kuTxiT danis 

mobrunebas Seesabameba foTlis masis x  RerZis gaswvriv gadaadgileba raRac x  manZilze. 

amitom  

   x
S

 
 
2

 

da 



80 
 

   d dx
S

 
 
2

. 

 

RerZuli datvirTvis mTliani sidide miiReba (5) gamosaxulebis   kuTxiT integrebis 

SemTxvevaSi 

   X
X

R RdN
N F

dx S

 
   

2 2
sab. saw. 2

2
 .  (6) 

aRniSnuli XF  Zala, garda RerZis mimarTulebiT kumSvisa, qmnis agreTve mRunav mo-

mentebs y  da z  RerZebis mimarT.  

usasrulod mcire d  kuTxis sazRvrebSi z  RerZis mimarT mRunavi momenti toli iq-

neba  

   sinZ XdM F y dF    . (7) 

miRebul gantolebaSi dF  farTobis mniSvnelobis CasmiT da imis gaTvaliswinebiT, 

rom y r , gveqneba 

  cos sin
cosZdM F r dr d  


      2 1

. (8) 

(8) gantolebis integrebiT miviRebT z  RerZis mimarT sruli momentis mniSvnelobas 

 cos sin sin
cos

R

Z

R

R R
M F r dr d F x

S S

   


  
           

sab.

saw.

3 3
sab. saw.2 1 2 2

3
.  (9) 

usasrulod mcire d  kuTxis sazRvrebSi y  RerZis mimarT mRunavi momenti toli iq-

neba  

 cosy XdM F z df    . (10) 

am SemTxvevaSi z r . amitom dF  farTobis mniSvnelobis CasmiT bolo gantolebidan 

miviRebT  

  cos cos
cosydM F r dr d  


      2 1

, (11) 

am gamosaxulebis integrebiT ki miiReba mTliani Zalis mier y  RerZis mimarT aRZruli 

sruli momentis mniSvneloba 

 

.

cos

R

y y

R

R R
M dM F x

S S

   
     

sab

saw.

3 3
sab saw 2 2

3
. (12) 

F  Zalis wriuli mdgeneli ( rF ) qmnis mgrex moments, romlis sidide d  usasrulod 

mcire kuTxis farglebSi toli iqneba  

 rdM F r dF F tg r dr d        2
mgr. .  (13) 

 mTliani mgrexi momenti miiReba (13) gamosaxulebis integrebiT r -is mixedviT 

 ( )

R

R

R R
M dM F tg d  


    

sab.

saw.

3 3
sab. saw.

mgr. mgr.
3

. (14) 

miRebuli sididis   kuTxiT integrebis gziT miviRebT sruli mgrexi momentis mniSv-

nelobas 

 ( )
S R R

M M F tg
S








 
    

2

3 3
sab. saw.

mgr. mgr.

0

2

3
. (15) 

garda mgrexi momentisa, rF  wriuli Zala aRZravs agreTve ganiv datvirTvebs y  da z  

RerZebis mimarT. 
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datvirTvis sruli intensiuroba gamoiTvleba ganivi datvirTvis pirveli rigis war-

moebulis gamoyenebiT  

 cos cosy rdQ F dF F tg r dr d              . (16) 

miRebuli gantolebis integreba r -isa da  -s mixedviT iZleva yx  sibrtyeSi ganivi 

datvirTvis mniSvnelobas 

 cosy
yx

R RdQ
q F tg x

dx S S

 
  

       
2 2
sab. saw. 2 2

2
. (17) 

sruli datvirTvis intensiuroba zx  sibrtyeSi gamoiTvleba analogiurad, rogorc 

ganivi datvirTvis pirveli rigis warmoebuli 

  sin sinz rdQ F dF F tg r dr d              . (18) 

miRebuli gantolebis integreba r -isa da  -s mixedviT iZleva zx  sibrtyeSi ganivi 

datvirTvis mniSvnelobas 

 sinz
zx

R RdQ
q F tg x

dx S S

 
  

       
2 2
sab. saw. 2 2

2
. (19) 

 

 

 

daskvna 

amrigad, danebis muSaobis procesSi warmoqmnili saerTo Zala ( F ) aRZravs RerZul 

XN  datvirTvas, y  da z  RerZebis mimarT yM  da zM  mRunav momentebs, mgrex Mmgr.  momen-

ts, agreTve yx  da zx  sibrtyeebSi ganiv yxq  da zxq  datvirTvebs. yvela am sididis gaTva-

liswineba aucilebelia mcenareuli nedleulis foTlis saWylet-saqucmacebel-sagrexi 

manqanis daproeqtebis meTodikis damuSavebisas.  
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MECHANICAL ENGINEERING 
 
 

DETERMINATION OF THE LOADINGS, PROVOKED FROM WORKER KNIVES IN 
THE VEGETABLE RAW MATERIALS LEAVES CRUSHING-SMASHING-ROLLING 
MACHINE 

T. Megrelidze, G. Pirveli, G. Gugulashvili, G. Beruashvili 

(Georgian Technical University) 

 
 Resume: There are described the loadings, which are provoked from worker tandem knives in nutrition-medical 

vegetable raw materials leaves crushing-smashing-rolling machine. There is worked out the axis loadings, bend mo-
ments, twist moments and longitudinal loadings account formulas, which are provoke from the force in working tandem 
knives. Foresight of oll this loads are necessary for the elaboration of  the design method of vegetable leaves raw mate-
rials crushing-smashing-rolling machine. 

 
 Key words: crushing-smashing-rolling machine; knivfes; leaf; nutrition-medical vegetation raw materials. 

 
 
 
 

МАШИНОСТРОЕНИE 

ОПРЕДЕЛЕНИЕ НАГРУЗОК, ВОЗНИКАЮЩИХ ПРИ РАБОТЕ СПАРЕННЫХ 
НОЖЕЙ В МАШИНЕ ДЛЯ МЯТИЯ, ИЗМЕЛЬЧЕНИЯ И СКРУЧИВАНИЯ ЛИСТЬЕВ 

РАСТИТЕЛЬНОГО СЫРЬЯ 

Мегрелидзе Т. Я., Пирвели Г. Т., Гугулашвили Г. Л., Беруашвили Г. Ш. 

(Грузинский технический университет) 

 
 Резюме: Описаны нагрузки, возникающие при работе спаренных ножей в машине для мятия, 

измельчения и скручивания листьев растительного сырья. Выведены расчетные формулы для определения 
осевых нагрузок, изгибающих и крутящих моментов, а также продольных нагрузок, вызываемых работой 
ножей. Знание всех указанных нагрузок необходимо для разработки методики проектирования машин для 
мятия, измельчения и скручивания листьев растительного сырья. 

 
 Ключевые слова: листья; машина для мятия-измельчения-скручивания; ножи; пищево-лечебное 

растительное сырье. 
 


