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naSromis zogadi daxasiaTeba

Temis aqtualobasTan dak avSirebuli mTavari problema 

mdgomareobs imaSi, rom arsebuli manqana-danadgarebi srulad ver 

akmayofileben tyesakafze xe -tyis morTrevis teqnologiuri 

procesis ekologiur moTxovnebs da, agreTve, ver uzrunvelyofen 

procesis yvela operaciis Sesruleba s meqanizebuli wesiT

avtomatur reJimSi.

samuSaos mizania merqnis nedleulis racionalurad 

gamoyenebis mecnierulad dasabuTebuli da gegmazomieri 

kvlavwarmoebis uzrunvelyofa; mTagorian tyesakafebze xe -tyis 

morTrevis samuSaoebis mTlianad meqanizebuli wesiT ganxorcieleba. 

samecniero siaxle. Seqmnilia morsaTrevi TviTmtvirTavi 

agregati aRWurvili axali Zara -isris saxsrul -berketul-

kbilanuri meqanizmiT, romelic avtomatur reJimSi meqaniz ebuli 

wesiT axorcielebs xe -tyis morTrevis teqnologiuri procesis 

yvela operacias, maT Soris Sekrulas Zaraze dafiqsireba-dabmas.

sadisertacio naSromSi mTa-is moZraobis ganivi mdgradobis  

Sesaswavlad damuSavebuli meTodikebis safuZvelze Catarebuli 

Teoriuli kvlevebiT dadgenilia:

- dautvirTavi da datvirTuli mTa-is vakeze da ganivi 

mimarTulebiT ferdobze moZraobis kritikuli siCqareebis 

mniSvnelobebi;

- agregatis maqsimaluri siCqariT moZraobis dros ganivi 

mdgradobis pirobidan transcendentuli gantolebis

gawrfivebul modelSi gada yvanis Semde g, gansazRvrulia, 

ferdobis daxris kuTxis zRvruli mniSvnelobebi , dautvirTav 

da datvirTul mdgomareobaSi;

- t drois xangrZlioba agregatis gadabrunebis dawyebidan 

gadabrunebis gardauval mdgomareobamde, dautvirTavi da 

datvirTuli agregatis vakeze da fe rdobze minimaluri 

radiusiT mobrunebis dros.
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Catarebulia modernizebuli mTa-is sawev -saeqspluatacio 

gaangariSebebi, ZiriTadi parametrebis dasadgenad.

damuSavebuli meTodikis safuZvelze Catarebuli 

eqsperimentuli kvlevebidan, dadgenilia, mTa-is qanobis daxris 

kritikuli kuTxis mniSvne lobebi Camocurebaze; agebulia Subla 

winaaRmdegobis da niadagis simyaris koeficientis amsaxveli 

diagramebi liandis CaRrmavebisagan damokidebulebiT.

kvlevis meTodebi . naSromSi gamoyenebuli meTodebi 

dayrdnobilia im samecniero -teqnikuri literaturis Seswavlaze 

da analizze, romlebic moicaven morsaTrevi agregatebis 

moZraobis ganivi mdgradobis, maTi Zara -isris meqanizmebis agebis 

da struqturuli kvlevis, sawev -saeqspluatacio gaangariSebebis, 

eqsperimentul da sxva sakiTxebTan dakavSirebul kvlevebs.

manqanebis mdgradobasTan dakavSirebiT Seswavlili 

Teoriuli kvlevebis safuZvelze, damuSavebuli meTodebi da 

meTodikebi eyrdnoba, meqanikuri sistemebis, kerZod, mobiluri 

morsaTrevi agregatebis moZraobis ganivi mdgradobis farTod 

cnobil, mecnierulad dasabuTebul Teoriul kvlevebs.

gamokvlevebis praqtikuli Rirebuleba da Sedegebis 

realizacia. Seqmnilia morsaTrevi TviTmtvirTavi agregati Zara -

isris sruliad axali saxsru l-berketul-kbilanuri meqanizmiT . 

damuSavebulia axali meTodikebi mTa-is moZraobis ganivi 

mdgradobis da eqsperimentuli kvlevebis Casatareblad. kvlevebis 

safuZvelze naSromSi gadawyvetilia mniSvnelovani samecniero -

teqnikuri problema, romelic dakavSirebulia mTagorian 

tyesakafebze xe -tyis urTulesi teqnologiuri procesis 

ganxorcielebis srulyofasTan. dadgen ilia, rom mTagorian 

tyesakafebze aucilebelia gamoyenebuli iyos modernizebuli mTa, 

romelic axali teqnologiuri aRWurvilobiT  uzrunvelyofs xe -

tyis morTrevas Zaraze mTlianad datvirTul mdgomareobaSi.

Catarebuli samecniero kvlevebi, damuSavebuli axali 

teqnologiuri sqemebi da teqnikuri gadawyvetilebebi 

rekomendebulia farTo danergvisaTvis.
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samuSaos aprobacia . samuSaos ZiriTadi Sedegebi 

moxsenebulia da ganxilulia: 84-e studentTa Ria saerTaSoriso 

samecniero konferenciaze, Tbilisi, 10. 06. 2016 weli. gamoqveyneba: 

sadisertacio Temis irgvliv gamoqveynebu lia nabeWdi Sromebis 

saxiT: 17 samecniero statia, 3 gamogoneba-patenti.

struqtura da samuSaos moculoba . sadisertacio Sroma 

Sedgeba Sesavali nawilis, literaturis mimoxilvis, gansjis ,

daskvnebis da bibliografiuli maCveneblisagan, romelic Seicavs 

43 dasaxelebas. teqsti gad mocemulia kompiuterze nabeWd 161

gverdze, axsnili 45 naxaziT da 3 cxriliT. 

literaturis mimoxilva

literaturis mimoxilvaSi ganxilulia tyesakafi samuSao 

procesebis teqnologiuri sqemebis da maT gansaxorcielebla d 

saWiro arsebuli Zara -isris saxsrul -berketuli meqanizmebiT 

aRWurvili agregatis sqemuri da konstruqciuli gadawyvetilebebi. 

ganxilulia, agreTve, arsebuli teqnikis ekologiur moTxovnebTan 

SeuTavseblobis da mTa-is ganivi mdgradobis Teoriuli 

kvlevebis sakiTxebi.

Sedegebi da maTi gansja

mTagoriani tyesakafebisaTvis damuSavebulia kompleqsuri 

meqanizaciis ekologiurad uvnebeli # 9 teqnologiuri sqema, 

romelic iTvaliswinebs meoTxe jgufis sxvadasxva daxrilobis 

erTmaneTze mibmuli oTxi zonisagan Semdgari tyesakafis 

aTvisebas. amasTan, aRniSnuli rTuli tyesakafebis asaTviseblad 

Seqmnilia avtomatizebuli morsaTrevi TviTmtvirTavi agregati 

(patenti ....  ). agregati Seicavs specializebul traqtor TT-4-s 1 

jalambriT 2 da Zaris 3 da isris 4 saxsrul -berketul-kbilanur 

meqanizmebs. Zara-isris saxsrul-berketuli meqanizmi, am SemTxvevaSi, 

struqturulad sxvadasxva raodenobis rgolebiT da sxvadasxva 

saxeobisa da raodenob is kinematikuri wyvilebiT struqturulad 
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gardaiqmneba sxvadasxva funqciis matarebel saxsrul -berketul 

da saxsrul-berketul-kbilanur meqanizmebad.

modernizebuli  mTa-iT avtomatur reJimSi xorcieldeba 

tyesakafze xe-tyis morTrevis yvela operacia, maT Soris Zaraze 

Sekrulas saimedo dabma-dafiqsireba (nax. 1, 2).

nax. 1. mTa-is gverdxedi Zaris da isris meqanizmebis
morsaTrev-dasatvirT mdgomareobaSi

nax. 2. mTa-is gverdxedi isris meqanizmiT Zaraze Sekrulas
dafiqsirebul mdgomareobaSi

dautvirTavi mTa-is moZraobis ganivi mdgradobis kvleva 

vakeze mrudwiruli moZraobis dros . Sedgenilia agregatze 

moqmedi yvela Zalebis momentebis balansis gantoleba traqtoris

muxluxa jaWvis sayrdeni zedapiris wiboze gamavali x0x0 RerZis 

mimarT, rac agregati s mrudwiruli gadaadgilebis dros

gadayiravebis dawyebis momentidan warmoadgens agregatis 

moZraobis ganivi mdgradobis diferencialur gantolebas (nax. 3, 4).

4140441401414 )cos()sin(
00

rGramI xx jjjjj D+-D+=D && ,          (1)

2

4

2

443

1
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sadac -
004 xxI mTa-is inerciis momenti brunvis 00 xx RerZis mimarT, 

57764, kgm2;

nax. 3. dautvirTavi mTa -is inerciis momentebis saangariSo sqema

nax. 4. dautvirTav mTa-ze moqmedi Zalebis 00 xx RerZis
mimarT momentebis saangariSo sqema 

-D 1j&& mTa-is 00 xx RerZis garSemo vakeze 4r radiusiT 

brunvis kuTxuri aCqareba. 1/wm 2;

-4m dautvirTavi agregatis masa, 13600 kg;
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-1a mTa-is centridanuli aCqareba vakeze minimaluri R

radiusiT mobrunebis dros, m/wm 2;

-40j dautvirTavi mTa-is vakeze sawyis mdgomareobaSi 4r

radiusis daxris kuTxe horizontalTan, 55°24¢, grad;

-D 1j mTa-is vakeze sawyisi mdgomareobidan 00 xx RerZis 

garSemo brunvis kuTxe, gadabrunebis gardauval mdgomareobam de, 

grad;

-4r mTa-is 00 xx RerZis garSemo brunvis radiusi, 1,76 m;

-4G dautvirTavi mTa-is wona, 136000 n.

dautvirTavi mTa-is vakeze moZraobis dros, minimaluri 

radiusiT 2=R , mobrunebis momentSi, centridanuli aCqareba a1

ganisazRvreba moZraobis ganivi mdgradobis pirobidan

0cossin 440444014 =- rGram jj ,                   (2 )

saidanac

9,6
4255sin13600

4255cos136000

sin

cos

404

404
1 =

¢°×
¢°×

==
j
j

m

G
a m/wm2.           (3)

maSin kritikul siCqare, roca agregati iwyebs gadabrunebas 

tolia 

7,30,29,61 =×== RaVk1 m/wm.

1jD kuTxis maqsimalur mniSvnelobas vpoulobT agregatis 

statikuri wonasworobis pirobidan 

0)cos( 4max1404 =D+ rG jj .                      (4 )

transcendentuli gantoleb idan gawrfivebul modelSi 

gadayvanis Semdeg miviRebT

0)sinsincos(cos 4max140max1404 =D-D rG jjjj ,            (5)

saidanac

68985,0
4255sin

4255cos

sin

cos

40

40
max1 =

¢°
¢°

==D
j
j

jtg ;             (6)

6334max1 ¢°=Dj .
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t1 drois sapovnelad agregatis gadabrunebis dawyebis 

momentidan gadabrunebis gardauval mdgomareobamde gantolebidan 

(1) vsazRvravT 1j&&D kuTxur aCqarebas

( ) ( )[ ]4max14044max14014
4

1 cossin
1

00

rGram
I xx

jjjjj D+-D+=D && ,   (7)

saidanac

( ) ( )[ ]
2

cossin
1 2

1
4max14044max14014

4
max1

00

t
rGram

I xx

jjjjj D+-D+=D ,   (8)

( ) ( ) =
D+-D+

D
=

4max14044max14014

4max1
1 cossin

00

rGram

I
t xx

jjjj
j

65,0
76,1)63344255cos(13600076,1)63344255sin(9,613600

57764604,02
=

×¢°+¢°×-×¢°+¢°××
××

= w

m.

vakeze minimaluri radiusiT dautvirTavi mTa-is mobrunebis 

dros moZraobis ganivi mdgradoba ar dairRveva, radganac 

sruldeba piroba

84,2=V m/wm 7,3=< k1V m/wm.

dautvirTavi mTa -is moZraobis ganivi mdgradobis kvleva 

ferdobze ganivi mimarTulebiT mrudwiruli moZraobis dros .

Sedgenilia agregatze moqmedi yvela Zalebis moment ebis 

balansis gantoleba (nax. 3, 5 ).

4240442402424 )cos()sin(
00

rGramI xx jjjjj D+¢-D+=D && , (10)

sadac aj -D 2&& kuTxiT daxril ferdobze dautvirTavi mTa-is

00 xx RerZis garSemo brunvis kuTxuri aCqareba, 1/wm 2;

-2a a kuTxiT daxril ferdobze mTa-is centridanuli 

aCqareba minimaluri radiusiT mobrunebis dros, m/wm 2;

aj -D 2 kuTxiT daxril ferdobze mTa-is 00 xx RerZis 

garSemo brunvis kuTxe, gadabrunebis dawyebidan gadabrunebis 

gardauval mdgomareobamde, grad;

aj -¢40 kuTxiT daxril ferdobze mTa-is sawyis mdgomareobaSi 

r4 radiusis daxris kuTxe horizontalTan, grad.
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nax. 5. dautvirTav mTa -ze moqmedi Zalebis 00 xx RerZis 
mimarT momentebis saangariSo sqema 

42752042554040 ¢°=°+¢°=+=¢ ajj ;

sadac -a ferdobis daxris kuTxe, 20 °.

a kuTxiT daxril ferdobze dautvirTavi mTa-is moZraobis 

ganivi mdgradobis ZiriTadi parametrebi iangariSeba formulebiT:

6,2
4255sin13600

4275cos136000

sin

cos

404

404
2 =

¢°×
¢°×

=
¢

=
j
j

m

G
a m/wm2, (11)

28,20,26,22 =×== RaVk2 m/wm.                (12 )

2jD kuTxis maqsimalur mniSvnelobas vpoulobT agregatis 

statikuri wonasworobis pirobidan

26048,0
4275sin

4275cos

sin

cos

40

40
max2 =

¢°
¢°

=
¢
¢

=D
j
j

jtg ,            (13)

6314max2 ¢°=Dj .

t2 dro ganisazRvreba agregatis moZraobis ganivi 

mdgradobis diferencialuri gantolebidan (40 )

( ) ( ) 4max24044max24024

4max2
2 cossin

2
00

rGram

I
t xx

jjjj
j

D+¢-D+

×D
= ;             (14)  

ricxviTi mniSvnelobebis CasmiT , miviRebT 72,02 =t wm.
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amrigad, agregati dakargavs mdgradobas, Tu Vk2 gaxdeba 2,28 

m/wm-ze meti da t2 drois simciris gamo gadabruneba gardauvalia. 

ferdobis daxris zRvruli kuTxis gansa zRvra dautvirTavi

mTa-is maqsimaluri siCqariT aRmarTis mxares minimaluri 

radiusiT mobrunebis dros . Sedgenilia agregatis moZraobis 

ganivi mdgradobis diferencialur i gantoleba (nax. 3, 5 )

414044140414 )cos()sin(
00

rGramI xx zz ajaja D+-D+=D && ,          (15)

sadac a _ mTa-is centridanuli aC qareba maqsimaluri siCqariT 

aRmarTis mxares minimaluri radiusiT mobrunebis dros, 4,03

m/wm2;

-D 1a&& mTa-is 00 xx RerZis garSemo r4 radiusiT brunvis 

dawyebis momentSi kuTxuri aCqareba, 1/wm 2; 

-D 1za ferdobis daxris zRvruli kuTxe, mTa-is gadabrunebis 

dawyebis momentSi, gradusi.

D 1za kuTxes vpoulobT agregatis moZraobis ganivi 

mdgradobis pirobidan

4140441404 )cos()sin( rGram zz ajaj D+=D+ .              (16 )

transcendentuli gantoleba (16 ) gadagvyavs gawrfivebu l 

modelSi, risTvisac sin da cos funqciebs vixilavT nazrdebSi

=D+D+ )sincoscos(sin 1401404 zz ajajam

)sinsincos(cos 1401404 zz ajaj D-D= G ,                  (17 )

saidanac

=
+

-
=D

404404

404404

sincos

sincos

jj
jj

a
Gam

amG
tg z1

22444,0
4255sin1360004255cos03,413600

4255sin03,4136004255cos136000
=

¢°×+¢°××
¢°××-¢°×

= ,        (18)

93121 ¢°=D za .

3t drois sapovnelad vsargeblobT agregatis moZraobis 

ganivi mdgradobis diferencialur gantolebiT

434044340434 )cos()sin(
00

rGramI xx jjjjj D+¢¢-D+=D && ,  (19)
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sadac -D 3j&& ferdobze mTa-is 00 xx RerZis garSemo brunvis 

kuTxuri aCqareba, 1/wm 2; 

-¢¢40j ferdobze mTa-is sawyis i mdgomareobidan brunvis r4

radiusis daxris kuTxe horizontalTan, 

368931242554040 ¢°=¢°+¢°=D+=¢¢
z1ajj , grad.

-D 3j dautvirTavi mTa-is 00 xx RerZis garSemo brunvis 

kuTxe gadabrunebis dawyebidan gadabrunebis gardauval 

mdgomareobamde, grad.

3jD kuTxis maqsimalur mniSvnelobas vsazRvravT agregatis 

wonasworobis pirobidan

0)cos( 4max3404 =D+¢¢ rG jj .                     (20 )

transcendentuli gantolebis (20 ) gawrfivebul modelSi 

gadayvanis Semdeg miviRebT

0)sinsincos(cos max340max3404 =D¢¢-D¢¢ jjjjG ,           (21)

40301,0
368sin

368cos

sin

cos

40

40
max3 =

¢°
¢°

=
¢¢
¢¢

=D
j
j

jtg , (22)

7521max3 ¢°=Dj .

t3 dro ganisazRvreba agregatis moZraobis ganivi mdgradobis 

diferencialuri gantolebidan (19 )

( ) ( ) 4max34044max3404

4max3
3 cossin

2
00

rGram

I
t xx

jjjj
j

D+¢¢-D+

×D
= .             (23)  

ricxviT mniSvnelobebis CasmiT miviRebT =3t 69,0 wm.

dautvirTavi agregatis 12 °39¢ zRvruli kuTx iT daxril 

ferdobze maqsimaluri siCqariT ganivi mimarTulebiT moZraobis 

dros mdgradoba irRveva.

datvirTuli mTa-is moZraobis ganivi mdgradobis kvleva 

vakeze mrudwiruli moZraobis dros . Sedgenilia agregatze 

moqmedi yvela Zalebis momentebis balansis diferencialuri 

gantoleba 00 xx RerZis mimarT (nax. 6, 7)

-D++D+=Då 343033444034400 )sin()sin( ramramxxI jjjjj&&
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3430344404 )cos()cos( rGrG jjjj D+-D+- ,  (24)

sadac -å 00xx
I mTa-is inerciis jamuri momenti 00 xx RerZis mimarT, 

88067 kgm2;

-D 4j&& 00 xx RerZis garSemo mTa-is brunvis kuTxuri aC qareba, 

1/wm2;

-3a mTa-is centridanuli aCqareba vakeze minimaluri 

radiusiT mobrunebis dros, m/wm 2;

-D 4j vakeze mTa-is 00 xx RerZis garSemo brunvis kuTxe 

nax. 6. datvirTuli mTa-is inerciis momentebis 
saangariSo sqema

sawyisi mdgomareobidan gadabrunebis gardauval mdg omareobamde, 

grad;

-3m mTa-is Zaraze datvirTuli Sekrulas masa, 5000 kg;

-30j mTa-is sawyis mdgomareobaSi, 3r radiusis daxris 

kuTxe horizontalTan, 60 °34¢ grad;

-3r mTa-is Zaraze datvirTuli Sekrulas 3S simZimis 

centris 00 xx RerZis garSemo brunvis radiusi, 2,03 m;

-3G mTa-is Zaraze datvirTuliDSekrulas wona, 50000 n.

j3

0

X3

X4

j4

0

X0

Dj
30

X
30

j
4

X4

X0

S3

S4

r4

r 3

AO
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nax. 7. datvirTul mTa-ze moqmedi Zalebis momentebis
saangariSo sqema 

vakeze datvirTuli mTa-is minimaluri radiusiT mobrunebis 

dros centridanuli aCqareba iangariSeba agregatis moZraobis 

ganivi mdgradobis pirobidan 

330344043303344034 coscossinsin rGrGramram jjjj +=+ ,          (25)

=
+
+

=
33034404

33034404
3 sinsin

coscos

rmrm

rGrG
a

jj
jj

=
×¢°+×¢°×

×¢°+×¢°×
=

03,24360sin500076,14255sin13600

03,24360cos5000076,14255cos136000
5,6 m/wm2.    (26)

kritikuli siCqarem , roca agregati iwyebs gadabrunebas 

6,3=kvV m/wm.

4jD kuTxis maqsimalur mniSvnelobas vpoulobT agregatis 

statikuri wonasworobis pirobidan

0)cos()cos( 3max43034max4404 =D++D+ rGrG jjjj .            (27)

transcendentuli gantolebis (27 ) gawrfivebul modelSi 

gadayvaniT miviRebT

+- 4max440max4404 )sinsincos(cos rG jjjj

O

S4

G¢3

P¢3

Dj30

0

B

j40

S3

r4
r 3

A

G²4

P3

G²3

G3

P¢3

P¢4P4

P²4
G¢4G4
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0)sinsincos(cos 3max430max4303 =D-+ rG jjjj .     (28)

33034404

33034404
4max sinsin

coscos

rGrG

rGrG
tg

jj
jj

j
+
+

=D ; (29)

ricxviTi mniSvnelobebis CasmiT, miviRebT

6509,0max4 =Djtg ;  433max4 ¢°=Dj .

4t drois mniSvnelobis sapovnelad gantolebidan (24) mTa-

is 00 xx RerZis garSemo brunvis kuTxuri aCqareba 4j&&D

[ -D++D+=D
å

343033444034
00

4 )sin()sin(
1

ramram
xxI

jjjjj&&

]3430344404 )cos()cos( rGrG jjjj D+-D+- ,                 (30)

radganac 
2

2
44

max4

tj
j

&&D
=D , gveqneba   

[ -D++D+=D
å

3max430334max44034
00

max4 )sin()sin(
1

ramram
xxI

jjjjj

]
2

)cos()cos(
2
4

3max43034max4404

t
rGrG jjjj D+-D+- ,               (31)

saidanac

( ) ( ) -D++D+

×D
= å

3max430334max44034

max4
4 sinsin

2
00

ramram

I
t xx

jjjj
j

3max43034max4404 )cos()cos( rGrG jjjj D+-D+-
.            (32)

ricxviTi mniSvnelobebis CasmiT, miviRebT =4t 68,0 wm.

am SemTxve vaSi, agreg ati inarCunebs ganiv mdgradobas,

radganac =kvV 3,6 m/wm 84,2=> V m/wm. 

datvirTuli mTa-is moZraobis ganivi mdgradobis kvleva 

ferdobze mrudwiruli moZraobis dros .  Sedgenilia agregatis 

moZraobis ganivi mdgradobis diferencialur i gantoleba (nax. 

6, 8)

-D++D+=Då 353043454044500 )sin()sin( ramramxxI jjjjj&&

3530345404 )cos()cos( rGrG jjjj D+¢-D+¢- ,                      (33 )

sadac -D 5j&& mTa-is 00 xx RerZis garSemo brunvis kuTxuri 

aCqareba, 1/wm2;
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-4a mTa-is centridanuli aCqareba ferdobze minimaluri 

radiusiT aRmarTis mxares mobrunebis dros, m/wm 2; 

-D 5j mTa-is 00 xx RerZis garSemo brunvis kuTxe sawyisi 

mdgomareobidan gadabrunebis gardauval mdgomareobamde, grad;

-¢30j a kuTxiT daxril ferdobze mTa-is Zaraze 

datvirTuli Sekrulas sawyis mdgomareobaSi r3 radiusis daxris 

kuTxe horizontalTan, 80°34¢ grad.

5jD kuTxis maqsimalur mniSvnelobas vpoulobT agregatis 

statikuri wonasworobis piro bidan

0)()cos( 3max53034max5404 =D+¢+D+¢ rGrG jjjj .              (34)

nax. 8. datvirTul mTa-ze moqmedi Zalebis 
momentebis saangariSo sqema 

gantoleba (34 ) gawrfivebul modelSi gadayvanis Semdeg 

miiRebs saxes

+D¢-D¢ 4max540max5404 )sinsincos(cos rG jjjj

0)sinsincos(cos 3max530max5303 =D¢-D¢+ rG jjjj ,           (35)

saidanac

a
j30

O

S1

G¢3

P¢03

j40

S3

r 3

r 1

A

G²1

P03

G²3 G3

P²03

P¢01

P01
P²01

G¢1
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=
¢+¢
¢+¢

=D
33034404

33034404
5max sinsin

coscos

rGrG

rGrG
tg

jj
jj

j

2301,0
03,24380sin5000076,14275sin136000

03,24380cos5000076,14275cos136000
==

×¢°+×¢°×
×¢°+×¢°×

= ,    (36)

413max5 ¢°=Dj .

agregatis moZraobis ganivi mdgradobis pirobidan 

vpoulobT centridanul aCqarebas

330344043304344044 coscossinsin rGrGramram jjjj ¢+¢=+ ,         (37)

33034404

33034404
4 sinsin

coscos

rmrm

rGrG
a

jj
jj

+
¢+¢

= .   (38)

ricxviTi mniSvnelobebis CasmiT , miviRebT

7,24 =a m/wm2.

am SemTxvevaSi 32,2=k4V m/wm.

5t dro ganisazRvreba agregatis moZraobis ganivi 

mdgradobis diferencialuri gantolebidan (33)

( ) ( ) -D+¢-D++D+

×D
= å

4max54043max530434max54044

max5
5 )cos(sinsin

2
00

rGramram

I
t xx

jjjjjj

j

3max5303 )( rG jj D+¢-
.                                            (39)

ricxviTi mniSvnelobebis CasmiT miviRebT 68,05 =t wm.

vinaidan, 32,2=k4V m/wm 84,2=< V m/wm, agregati veRar inarCunebs 

mdgradobas da iwyebs gadabrunebas .

ferdobis daxris zRvruli kuTxis gansazRvra datvirTuli 

mTa-is maqsimaluri siCqariT aRmarTis mxares minimaluri 

radiusiT mobrunebis dros . Sedgenilia agregatis moZraobis 

ganivi mdgradobis diferencialuri gantoleba (nax. 6, 8) .

-D++D+=Då 32303424042 )sin()sin(
00

ramramI xx zzz ajaja&&

330342404 )cos()cos( rGrG z2z ajaj D+-D+- ,               (40 )

sadac -D 2za&& mTa-is 00 xx RerZis garSemo brunvis kuTxuri 

aCqareba. 1/wm2;
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-D 2za ferdobis daxris zRvruli kuTxe, roca datvirTuli 

mTa iwyebs 00 xx RerZis garSemo gadabrunebas, grad.

2zaD kuTxis maqsimalur mniSvneloba s vpoulobT mTa-is

moZraobis ganivi mdgradobis pirobidan: 

-D+-D++D+ 44043230342404 )cos()sin()sin( rGramram z2zz ajajaj

0)cos( 32303 =D+- rG zaj .       (41)

transcendentuli gantolebis (41 ) gawrfivebul modelSi 

gadayvaniT miviRebT

+D+D+D 230342402404 cos(sin)sincoscos(sin zzz ajajaj amram

-D-D-D+ 4404043230 )sinsincos(cos)sincos rGr z2z2z ajajaj

0)sinsincos(cos 32302303 =D-D- rG zz ajaj ,                      (42 )

saidanac 

3303440433034404

3303440433034404

sinsincoscos

sinsincoscos

rGrGramram

ramramrGrG
tg

jjjj
jjjj

a
+++

--+
=D z2 , (43)

ricxviTi mniSvnelobebis CasmiT, miviRebT

19641,0=D z2atg ;  711 ¢°=D z2a .

6t drois sapovnelad viyenebT datvirTuli mTa-is moZraobis 

ganivi mdgradobis diferencialur gantoleb as 

-D++D+=Då 36303464046 )sin()sin(
00

ramramI xx jjjjj&&

3630346404 )cos()cos( rGrG jjjj D+¢¢-D+¢¢¢- ,                (44 )

sadac 6j&&D _ 2zaD kuTxiT daxril ferdobze mTa-is 00 xx RerZis 

garSemo brunvis kuTxuri aCqareba, 1/wm 2;

-¢¢¢40j mTa-is sawyisi mdgomareobidan 00 xx RerZis garSemo 

brunvis radiusis daxris kuTxe horizontalTan ,

1366711425524040 ¢°=¢°+¢°=D+=¢¢¢
zajj grad.

6jD _mTa-is 00 xx RerZis garSemo brunvis kuTxe gadabrunebis 

dawyebidan gadabrunebis gardauval mdgomareobamde, grad;

-¢¢30j mTa-is Zaraze datvirTuli Sekrulas sawyisi 

mdgomareobidan 00 xx RerZis garSemo brunvis radiusis daxris 

kuTxe horizontalTan, 1471711436023030 ¢°=¢°+¢°=D+=¢¢
zajj , grad;
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max6jD kuTxis maqsimalur mniSvnelobas vpoulobT pirobidan

0)cos()cos( 3max63034max6404 =D+¢¢+D+¢¢¢ rGrG jjjj .           (45)

transcendentuli gantolebis (45 ) gawrfivebul modelSi 

gadayvanis Semdeg gveqneba

+D¢¢¢-D¢¢¢ 4max640max6404 )sinsincos(cos rG jjjj

0)sinsincos(cos 3max630max6303 =D¢¢-D¢¢+ rG jjjj ,              (46)

saidanac

33034404

33034404
6max sinsin

coscos

rGrG

rGrG
tg

jj
jj

j
¢¢+¢¢¢
¢¢+¢¢¢

=D .                 (47 )

SevitanoT ricxviTi mniSvnelobebi da miviRebT

=D max6jtg 40291,0 ;

7521max6 ¢°=Dj .

gantolebidan (44) gansazRvrulia 6t dro

( ) ( ) -D++D+

×D
= å

3max63034max6404

max6
6 sinsin

2
00

ramram

I
t xx

jjjj
j

3max63034max6404 )cos()cos( rGrG jjjj D+¢¢-D+¢¢¢-
,                  (48)

ricxviTi mniSvnelobebis CasmiT, miviRebT 71,06 =t wm.

datvirTuli agregatis 11°7¢ zRvruli kuTx iT daxril

ferdobze maqsimaluri siCqariT ganivi mimarTulebiT moZraobis 

dros mdgradoba irRveva.

naSromSi, agreTve, Catarebulia mTa-is jalambriT 

traqtoramde moWrili xis morTrevis operaciis gansaxor -

cieleblad saWiro wevis Zalis angariSi (nax. 9).  

am SemTxvevaSi wevis Zalas vangariSobT formuliT:

)sin()cos(

sincos

ajmaj
aam

-+-
+

= QT =

2343
)2045sin(6,0)2045cos(

20sin20cos6,0
3000 =

°-°+°-°
°+°

= kg. (49)

sadac m _ tvirTis uZrav sayrdenTan xaxunis koeficienti;

Q _ tvirTis – moWrili xis wona , kg;

a _ ferdobis daxris, anu gzis awevis kuTxe , grad;
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m _kuTxe, romelsac bagiris moZraobis mimarTuleba 

adgens horizontalTan , grad.

nax. 9. mTa -is jalambris satvirTo bagiris wevis Zalis
saangariSo sqema

naangariSebia, agreTve, jalambris dolze mosuli wevis 

Zalis maqsimaluri mniSvneloba, blokebis da bagiris sayrdenebze 

srialis xaxunis winaaRmdegobebis gaTvaliswin ebiT 3063=dT kg, 

amasTan, dadgenilia jalambris amZravis simZlavre 8,40=N cx.Z.

damuSavebuli meTodikis safuZvelze gansazRvrulia 

winaaRmdegobis Zalis mniSvneloba tvirTis naxevrad datvirTul 

mdgomareobaSi morTrevis dros

=÷
÷
ø

ö
ç
ç
è

æ

++
+

+
×+-+±+=

bwwb
w

ww
ctgctg

iQninQGP
tt

a
taa 1

1
)()1())((

´°+´-+°±×+= )206,0(8000)6,01()202,0)(80006,013600( tgtg

=÷÷
ø

ö
çç
è

æ
°°++

+
+°°

´
20116,01

1

6,02011

2,0

ctgctg

6,0)36397,06,0(3200)36397,02,0(18400 ×+×+±×= , (50)

saidanac 12229max =P kg,  1167min -=P kg,

sadac -aG agregatis wona, kg;

n _ agr egatis Zaraze dadebuli tvirTis nawilis 

ganmsazRvreli koeficienti;

j

y
a

j0

O

Pj

y

T

Tx

x

x

Qy

Qx

R

Ty

Na

Fa
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i _ gzis daxris kuTxis tangensi;

-aw agregatis moZraobis winaaRmdegobis koeficienti;

-tw tvirTis moZraobis winaaRmdegobis koeficienti;

b _ Sekrulasa da satransporto gzas Soris kuTxe.

miaxloebiTi angariSis dros SeiZleba miviRoT:

1
1

1
=

++
+

+ bwwb
w

tgctg tt

a ,

maSin

13463max =P kg,  67min -=P kg.

mTa-is   mTlianad  datvirTul  mdgomareobaSi moZraobis 

winaaRmdegobis Zal is saangariSo formulas , roca 1=n , eqneba 

Semdegi saxe:

)36397,02,0(18600))(( ±=±+= iQGP aa w ,         (51)

saidanac 10490max =P kg,  3050min -=P kg.

Tu mTa-iT tvirTi gadaadgildeba mTlianad miwaze TreviT ,

e.i. 0=n , gveqneba:

)206,0(8000)202,0(13600)()( °±+°±=++±= tgtgiQiGP taa ww ,     (52)

saidanac 15382max =P kg,  5482min -=P kg.

amasTan, Tu miviRebT, rom PT =0 , maSin winaaRmdegobis 

Zalebis saangariSo formulebidan dadgenilia tvirTis dasaSvebi 

wonebis mniSvnelobebi, romlebic saWiroa agregatis 

mwarmoeblurobis gansazRvrisaTvis tvirTis sxvadasxva xerxiT 

morTrevis dros.

eqsperimentuli nawili

tyeebis ekologiuri mdgomareobis optimaluri Sefasebi -

saTvis mTiani reliefis Taviseburebebis gaTvaliswinebiT, 

ambrolauris satyeo ubnis nikorwmindis satyeoSi, Catarebulia 

garemoze manqana -danadgarebiT xe -tyis morTrevis uaryofiTi 

zegavlenis gamokvleva, gamokvleulia agreTve wina wlebis 

Wragavlili tyesakafebi, sadac xe -tyis transportireba 
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xorcieldeba: miwaze TreviT, naxe vrad datvirTul da mTlianad 

datvirTul mdgomareobaSi. am miznebisaTvis gamoyenebulia 

morsaTrevi muxluxa TТ-4 da Tvliani T-157 traqtorebi.

Seswavlilia Zveli arsebuli morsaTrevi, mouxreSavi satraqtoro 

gzebi. eqsperimentebiT miRebuli nakvalevis saSualo CaRrma vebis 

sidideebis mniSvnelobebi mSral amindSi da wvimis Semdeg 

Setanilia cxrilSi 1.

cxrili 1

satransporto 
saSualeba

nakvalevis 
siRrme 
mSral 

amindSi, sm

nakvalevis 
siRrme 
wvimis 

Semdeg, sm

Soltis morTrevisas 
gamowveuli nakvalevis 

siRrme
mSral 

amindSi, sm
wvimis 

Semdeg, sm

T-157 7,7 21 9,5 22

TT-4 8,5 23 10,0 25

Catarebuli eqsperimentuli kvlevis safuZvelze miRebulia 

rekomendaciebi.

CaWidebis koeficientis j da Camocurebis mdgradobaze 

ferdobis daxris kritikuli kuTxis dasadgenad, ambrolauris 

satyeoSi Catarebuli eqsperimentuli kvlevis safuZvelze zamTrisa 

da zafxulis periodebSi dadgenilia  mTa-is qanobis daxris 

kritikuli kuTxis mniSvnelobebi Camocurebaze zamTarSi: °-° 2515

da zafxulSi °-° 3720 , Sesabamisad muxluxas niadagTan Ca Widebis 

koeficientis mniSvnelobebi iqneba: 5,03,0 -=j da 8,04,0 -=j .

eqsperimentisaTvis gamoyofil tyesakafze niadagis simkvrivis 

koeficientis da gadaadgilebaze Subla winaaRmdegobis 

gansazRvris mizniT miRebulia, rom liandis siRrme 0h ZiriTadad 

damokidebulia traqtoris savali nawilis konstruqciaze da 

niadagis meqanikur Tvisebebze.

mTa-is masisagan gamowveuli dawola muxluxas sayrden 

zedapirze miiReba Tanabari, xolo niadagis daZabulobis s

sidide SeiZleba miRebuli iq nas muxluxas niadagSi CaRrmavebis 

h0-is proporciulad. aRniSnuli daSvebebis gaTvaliswinebiT, 

SeiZleba davweroT Semdegi Tanafardoba gantolebis saxiT:
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606 22 blChblG == s ,   (53)

erT-erTi daSvebis mixedviT 0Ch=s ,  

sadac C _ niadagis simyaris koeficienti, kg/sm3;  

h0 – niadagSi muxluxas CaRrmaveba, mm;

b – muxluxa jaWvis sigane, 50 sm;

l6 – muxluxas sayrdeni zedapiris sigrZe 237,2 sm;    

G _ datvirTuli an dautvirTavi mTa-is wona, Sesabamisad 

18600 kg da 13600 kg. 

formulidan (53) 

602 blh

G
C = .  (54)

Catarebuli eqsperimentuli kvlev ebiT muxluxas dawoliT

warmoqmnili liandis CaRrmavebis da niadagis simyaris 

koeficientis mniSvnelobebi, mTa-is datvir Tul da dautvirTav 

mdgomareobaSi Setanilia cxrilSi 2 da agebulia niadagis 

simyaris koeficientis cvalebadobis diagrama niadagSi liandis 

CaRrmavebis sididisagan damokidebulebiT (nax. 10 ).

cxrili 2

#
dautvirTavi datvirTuli

h0, mm C, kg/sm3 h0, mm C, kg/sm3

1 15,2 0,04 18,7 0,041
2 10,7 0,05 14,5 0,054
3 7,6 0,08 10,3 0,076
4 5,0 0,11 6,8 0,115
5 4,5 0,12 6,1 0,128
6 4,1 0,13 5,4 0,145
7 3,8 0,15 5,1 0,154
8 3,6 0,16 4,8 0,163
9 3.2 0,18 4,3 0,182
10 2,7 0,21 3,6 0,217
11 2,5 0,23 3,3 0,237
12 2,1 0,27 2,8 0,28
13 1.8 0,31 2,4 0.326

Subla winaaRmdegobis Zala muxluxebisaTvis ganisazRv reba 

formuliT

2
0sin5,02 bchblP =××= as rgS ,                  (55)

sadac -rgl jaWvis erTi rgolis sigrZe, 150 mm.
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nax. 10

formulaSi (55 ) h0-is mniSvnelobis
6

0 2bcl

G
h = , SetaniT 

sabolood miviRebT Subla winaaRmdegobis ganmsazRvrel formulas

==
2
6

2

4bcl

G
PS 99,1

2,237154,0504

18600
2

2

=
×××

kn.

datvirTul mdgomareobaSi mTa-is Su bla winaaRm degobis 

Zala ambrolauris satyeo ubanze Catarebuli cdebis 

safuZvelze, gavrcelebuli niadagis simyaris koeficientis 

mniSvnelobisaTvis 154,0=C kg/sm3, tolia 99,1 kn.

Subla winaaRmdegobis sxva mniSvnelobebi, 04,0=C -dan 

31,0=C kg/sm3-mde mniSvnelobebisaTvis Seta nilia cxrilSi 3 da 

agebulia Subla winaaRmdegobis Zali s cvalebadobis diagrama 

niadagis simyaris C koeficientTan damokidebulebaSi (nax. 11 ).

1,2

0

573,0

h
C =

h0

C
Akg/sm3

sm

_ dautvirTavi

_ datvirTuli

1,1

1,0

0,9

1,0

0,8

0,7

0,6

0,5

0,4

0,3

0,2

0,1

3,0 5,0 7,0 9,0 11,0 13,0 15,0

0

784,0

h
C =
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cxrili 3

#
dautvirTavi datvirTuli

C, kg/sm3 PS, kg C, kg/sm3 PS, kg
1 0,04 410,8 0,041 749,8
2 0,05 328,6 0,054 569,3
3 0,08 205,8 0,076 404,5
4 0,11 149,4 0,115 267,3
5 0,12 136,9 0,128 240,2
6 0,13 126,4 0,145 212,0
7 0.15 109,5 0,154 199,6
8 0,16 102,7 0,163 188,6
9 0,18 91,3 0,182 168,9
10 0,21 78,2 0,217 141,7
11 0,23 71,4 0,237 129,7
12 0,27 60,9 0,280 109,8
13 0,31 53,0 0,326 94,3

nax. 11

daskvna

1. mTagorian tyesakafebze xe -tyis damzadebis meqanizebuli 

teqnologiuri procesi rTulia da dakavSirebulia metyeveobis 

mkacr ekologiur moTxovnebTan, romlebic moqmedeben 

saqarTveloSi SerCeviTi Wrebis ganxorcielebis dros; aRniSnuli 

ekologiuri moTxovnebi SeuTavsebelia, rogorc xe -tyis 

damzadebis arsebul teqnologiasTan, aseve tyesakafi samuSao 

procesebis kompleqsuri meqanizacii s teqnologiur sqemebTan da 

h0,

C,Akg/sm3

tvirTiT

kg

utvirTod

PS

360

1,2 1,0 0,40,8 0,20,60,52

270

210

150

90

30

mm0,64 0,96 1,4 2,8 11,53
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morsaTrev teqnikasTan, rac Tavis mxriv qmnis samanqano 

agregatebis moqmedebis sferodan tyis mniSvnelovani 

saeqspluatacio farTobebis amovardnis saSiSroebas; amasTan, 

arsebuli teqnologiuri sqemebi ar iTvaliswineben meoTxe 

jgufis er TmaneTze mibmuli tyesakafebis aTvisebas, romlebic 

moiTxoven xe-tyis damzadebis teqnologiuri procesis operaciebis  

Tanmimdevrobas da manqana -danadgarebis SerCevis sruliad 

gansxvavebul midgomas; amave dros traqtor TT-4-is bazaze 

Seqmnil morsaTrev agregats, r omelic aRWurvilia Zara -isris 

TviTmtvirTavi meqanizmiT, aqvs uaryofiTi mxare – ar SeuZlia 

tyesakafze morTrevis teqnologiuri procesis erTi operaciidan 

meore meqanizebuli wesiT gadasvla, rac Tavis mxriv 

dakavSirebulia samuSao drois zedmet xarjvasTan da 

mwarmoeblurobis SemcirebasTan.

sadisertacio naSromS i gaTvaliswinebulia morsaTrevi 

TviTmtvirTavi agregatis moZraobis ganivi mdgradobi s, sawev -

saeqspluatacio gaangari Sebis da eqsperimentuli kvlevebis 

meTodikebis damuSaveba, ZiriTadi parametrebis gansazRvris 

mizniT.

2. meoTxe jgufis cvalebadi daxrilobis tyesakafebisaTvis 

damuSavebulia kompleqsuri meqanizaciis ekologiurad uvnebeli 

#9 teqnologiuri sqema, sadac gadawyvetilia aRniSnul pirobebSi 

xe-tyis morTrevis teqnologiuri procesebis operaciebis 

ganxorcielebis dasabuTebuli Tanmimdevroba, gamoyenebulimanqana-

danadgarebis tipebi da muSaobis teqnologiurad, teqnikurad da 

ekonomikurad gamarTlebuli optimaluri varianti.

3. Seqmnilia modernizebuli morsaTrevi TviTmtvirTavi 

agregati sruliad axali Zara -isris meqanizmiT, romelic 

struqturulad Sedgeba Zaris saxsrul -berketuli da isris 

saxsrul-berketuli da saxsrul -berketul-kbilanuri meqanizmebi-

sagan; amasTan, morTrevis teqnologiuri procesis operaciis 

mixedviT moqmedebaSi modis: Zara -isris saxsrul -berketul-

kbilanuri meqanizmi mTlianad ; an Zaris saxsrul -berketuli 
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meqanizmi; an isris, Sesabamisad, saxsrul -berketuli da saxsrul-

berketul-kbilanuri meqanizmebi cal -calke; e.i. Zara -isris 

cametrgola. saxsrul -berketul-kbilanuri meqanizmi sxvadasxva 

raodenobis rgolebiTa da saxeobis kinematikuri wyvilebiT 

struqturulad gardaiqmneba, sxvadasxva funqciis matarebel 

Zarisa da isris erT da or Tavisuflebis xarisxian saxsrul -

berketul da saxsrul -berketul-kbilanur meqanizmebad, r ac 

saSualebas gvaZlevs meqaniz ebuli wesiT vawarmooT morTrevis 

teqnologiuri proc esis yvela operacia, maT Soris Zaraze 

Sekrulas dabma-dafiqsireba, xeliT Sromis gareSe.

4. damuSavebulia meTodika da modernizebuli mTa-is

moZraobis ganivi mdgradobis gamosakvlevad gansazRvrulia 

inerciis momentebis mniSvnelobebi: -
004 xxI dautvirTavi mTa-is 

inerciis momenti 00 xx RerZis mimarT; -
444 xxI dautvirTavi mTa-is 

inerciis momenti simZimis S4 centrSi gamavali 00 xx RerZis 

paraleluri 44 xx RerZis mimarT; -
003 xxI mTa-is Zaraze datvirTuli 

Sekrulas inerciis momenti 00 xx RerZis mimarT; -
333 xxI mTa-is 

Zaraze datvirTuli Sekrulas inerciis momenti Sekrulas S3

simZimis centrSi gamavali, 00 xx RerZis paraleluri, 33 xx RerZis 

mimarT da bolos -å 00xxI mTa-is jamuri inerciis momenti 00 xx

RerZis mimarT;

5. mTa-is moZraobis ganivi mdgradobis parametreb is 

dasadgenad, damuSavebuli meTodikis safuZvelze, Catarebulia 

Semdegi Teoriuli da eqsperimentuli kvlevebi:

_ Sedgenilia agregatze moqmedi yvela Zalebis momentebis 

balansis gantoleba, traqtoris muxluxa jaWvis sayrdeni 

zedapiris wiboze, gamavali 00 xx RerZis mimarT, rac agregatis 

mrudwiruli gadaadgilebis dros gadayiravebis dawyebis 

momentidan warmoadgens agregatis moZraobis ganivi mdgradobis 

diferencialur gantolebas;
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_  morsaTrevi TviTmtvirTavi agregatis vakeze mrudwiruli 

moZraobis dros ganivi mdgradobis pirobidan gamomdinare, 

gansazRvrulia centridanuli aCqareb is da siCqaris kritikuli 

mniSvnelobebi: dautvirTavi 9,61 =a m/wm2; 7,3=k1V m/wm da datvirTul 

5,63 =a m/wm2; 6,3=k1V m/wm mdgomareobaSi; am SemTxvevaSi mTa-is

ganivi mdgradoba ar dairRveva, radgana c agregatis maqsimaluri 

siCqare naklebia Teoriuli kvlevebiT miRebul kritikul 

siCqareebze: dautvirTav 84,2=V m/wm 7,3=< k1V m/wm da datvirTul 

84,2=V m/wm 6,3=< k3V m/wm mdgomareobaSi. 

_ mTa-is moZraobis ganivi mdgradobis pirobidan 

gamomdinare, ferdobze aRmarTis mxares minimaluri radiusiT 

mobrunebis dros, gansazRvrulia centridanuli aCqarebis da 

siCqaris kritikuli mniSvnelobebi: dautvirTav 6,22 =a m/wm2; 

28,2=k2V m/wm da datvirTul 7,24 =a m/wm2; 32,2=k4V m/wm mdgomareobaSi. 

am SemTxvevaSi ganivi mdgradoba dairRveva, radganac agregatis 

maqsimaluri siCqare metia Teoriuli kvlevebiT miRebul 

kritikul siCqareebze:

dautvirTav 84,2=V m/wm 28,2=> k2V m/wm da

datvirTul 84,2=V m/wm 32,2=> k4V m/wm mdgomareobaSi;

_ mTa-is moZraobis ganivi mdgradobis pirobidan gamomdinare, 

ferdobze aRmarTis mxares maqsimaluri siCqariT 84,2=V m/wm 

mobrunebis dr os, roca agregati iwyebs gadabrunebas, 

gansazRvrulia ferdobis daxris zRvruli kuTxis mniSvnelobebi: 

9312 ¢°=z1a , 711 ¢°=z2a Sesabamisad agregatis dautvirTav da 

datvirTul mdgomareobaSi; amasTan, mTa-is ganivi mdgradobis 

pirobis trans cendentuli gantoleba, amoxsnis mizniT, 

gadayvanilia gawrfivebul modelSi, sadac sin da cos funqciebi 

ganxilulia nazrdebSi;

_ mTa-is moZraobis ganivi mdgradobis diferencialuri 

gantolebidan gansazRvrulia t dro, romelic Seesabameba periods. 

gadabrunebis dawyebidan gadabrunebis gardauval mdgomareobamde; 
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miRebulia, rom mTa-is kritikuli siCqariT mrudwirulimoZraobis 

dros, maqsimaluri t dro gadabrunebis dawyebis momentidan 

gadabrunebis gardauval mdgomareobamde tolia 0,72 wm -isa; 

gamomdinare aqedan, eqstremalur piro bebSi kritikuli siCqariT 

moZraobis dros traqtoristi, drois simciris gamo vermoaswrebs 

reagirebas da agregati gadayiravdeba.

6. Catarebulia kvlevebi mTa-is jalambris sawev -

saeqspluatacio parametrebis dasadgenad, kerZod, gansazRvrulia 

jalambris sawev bagirz e modebuli wevis Zalis mniSvneloba, 

rogorc dolamde arsebuli winaaRmdegobebis gaTvaliswinebis 

gareSe, aseve aRniSnul winaaRmdegobebTan erTad; angariSiT 

miRebuli wevis Zalis maqsimaluri mniSvnelobis mixedviT, 

gansazRvrulia jalambris amZravis simZlavre; amasTan, Teoriuli 

kvleviT dasabuTebulia, rom sawevi bagiriT morTreuli moWrili 

xis an Soltis moZraobis siCqare da aCqareba, agregatis isarTan 

miaxloebis dros umniSvnelod icvleba da wevis Zalis sidideze 

gavlenas ar axdens.

7. Catarebulia kvlevebi modernizebuli mTa-is sawev -

saeqspluatacio parametrebis dasadgenad. eqstremalur pirobebSi 

aRmarTze da daRmarTze mTlianad datvirTul, naxevrad 

datvirTul da xe-tyis mTlianad miwaze morTrevis mdgomareobaSi; 

gansazRvrulia, datvirTuli da dautvirTavi agregatis CaWidebis 

koeficientebis da Sesabamisad wevis Zalis mniSvnelobebi; 

morTrevis aRniSnuli xerxebis gamoyenebis SemTxvevebisaTvis 

gansazRvrulia agregatiT gadaadgilebuli tvirTebis maqsimaluri 

wonebi.

8. damuSavebulia meTodikis safuZvelze Catarebuli 

eqsperimentuli kvlevebidan da v izualuri dakvirvebebidan 

dadgenilia, rom samTo pirobebSi tyesakafze xe -tyis morTreva, 

aucilebelia xorcieldebodes muxluxa traqtorebiT, maT Soris 

mTa-iT Zaraze mTlianad datvirTul mdgomareobaSi.
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aRniSnulTan dakavSirebiT, ambrolauris satyeo ubnis 

nikorwmindis satyeoSi Catarebuli eqsperimentuli kvlevis 

safuZvelze, zamTrisa da zafxulis periodebSi, dadgenilia, mTa-

is qanobis daxris kritikuli kuTxis mniSvnelobebi Camocurebaze: 

zamTarSi °-° 2515 da zafxulSi 20 °–37°; Sesabamisad, muxluxas 

niadagTan CaW idebis koeficientis mniSvnelobebia 5,03,0 -=j da 

8,04,0 -=j .

igive pirobebSi, traqtoris datvirTul da dautvirTav 

mdgomareobaSi, rogorc tyis yamiri niadag ebis, aseve sakabdo 

gzebisTvis Seswavlilia liandis warmoqmnis procesi da 

gansazRvrulia muxluxas niadagSi CaRrmavebis da Subla 

winaaRmdegobis mniSvnelobebi; Sedgenilia cxrilebi da agebulia 

diagramebi, romlebic asaxaven niadagis simyaris koeficientis da 

Subla winaaRmdegobis cvalebadobas liandis CaRrmavebasTan 

damokidebulebaSi.

9. naSr omSi Catarebulia tyesakafi samuSao procesis 

ekonomikuri angariSi axali # 4a teqnologiuri sqemis mixedviT, 

romelic iTvaliswinebs cvalebadi daxrilobis ferdobebis 

Semcveli meoTxe jgufis tyesakafebis aTvisebas, sadac morTreva 

saWiroa vawarmooT sxvadasxva saxis manqana-danadgarebiT; 

ekonomikuri angariSidan gamomdinare, ZiriTadi sawarmoo fondebis 

da sawvav -sacxebi masalebis TviTRirebulebis gaTvaliswinebiT 1 

m3 xe-tyis morTrevaze danaxarjebi Seadgens 54,46 lars.

10. Teoriuli da eqsperimentuli kvlevebis safuZvelze 

naSromSi gadawyvetilia mniSvnelovani samecniero -teqnikuri 

problema, dakavSirebuli mTagorian tyesakafebze xe -tyis 

morTrevis rTuli teqnologiuri procesis srulyofasTan; 

amasTan, Seqmnilia modernizebuli morsaTrevi TviTmtvirTavi 

agregati, romelic uzrunvelyofs morTrevas avtomatur reJimSi 

mTlianad meqanizebuli wesiT.
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Abstract

The following development of scientific -technical progress is tightly associate d  
with the perfectness of the production, founded to the creation and the  implementation  
of machines -installations having high productivity for effective technologies, 
laborious enterprise process for the mechanization and automation. In this affair 
especially the complex mechanization has the great role, in time of which the 
machines accomplish all operations of  the technological process. 

In conditions of mountainous relief, following from difficulty of the 
technological process of wood manufacturing, the most consuming phase is 
considered the bringing from the wood top till upper warehouse. It is known, that the 
forest clearances disposed on the mountains of Georgia make up 97% of the area 
covered with the forest. It is also known, that the uninterrupted d increasing of forest  
consumption provokes the infraction of balance of the forest, which  makes  necessary  
the taking on anterior stage of wood manufacturing and transportation, for the 
realization of  the principle of uninterrupted, equal profit from the forest.                

Besides above mentioned problems, on mountainous clearances, the 
incompatibility of log techniques with the ecological conditions presents the main 
problem of wood - forest, which from its side creates the danger of  the falling out of 
important exploitation areas from the filed of the action of machines aggregates. 

In mountain conditions for today it is elaborated the technological schemas of 
the complex mechanization, in which is used the specialized  tractor of log dragging  
TT-4 and self loader aggregate of log dragging (SLALD). This time the specialized 
log dragging  tractor TT - 4 realizes the dragging of the scourge and logs only in hal f 
charged situation, but self loader aggregate of log dragging, equipped with joint -lever   
mechanism of body-arrow, realizes the dragging of the log in half charged and totally 
charged situation. 

It is noticeable, that self loader aggregate e of log drag ging and especially the 
specialized log dragging tractor TT -4, with acted mechanisms and arrangements, do 
not ensure the accomplishment of all the operations of the technological process with 
mechanized rule. 

In above mentioned thesis workshop, it is created the self loader aggregate of log 
dragging is completely equipped with joint -lever-tooth gear of new body -arrow, 
which from the difference of self loader aggregate of log dragging can realize all the 
operations of the technological process of log draggi ng of wood -forest on wood -
clearance with mechanized rule in automatic regime, among them the knot the fixing-
fixation on the body. 
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Then workshop for forest clearances of the changeable inclination of  the fourth 
group is elaborated the technological sc hema N 9 environmentally safely of the 
complex mechanization.  

In the thesis workshop the research of transverse sustainability of the movement  
of self loader aggregate of log dragging has the great attention, for which on basis of 
elaborated methodic from the theoretical researches realized it is established: in time
of turn with the minimal radius on platform of self loader aggregate of log dragging  
the importance of critical speed of  the movement, conformably  V k1= 3, 7 m/second  
and VK3= 3, 6 m/sec ond; on plateau of chargeable and non chargeabl e of self loader 
aggregate of log dragging with transverse direction on side of the ascent in time of 
turn with the minimal radius the importance of critic speed of the movement, 
conformably  V K2= 2, 28 m/ sec ond and V K4 = 2,32,m/second; this time it is
argumented, that in first case with the maximal speed of the aggregate V = 2,84 
m/second self loader aggregate of log dragging is stable, but in other case in the same 
conditions-unsustainable. 

In the workshop, also it is defined: in time of the movement with the maximal 
speed V = 2,84 m/second, the defined importance of the corner of the plateau
inclination, with minimal radius of the aggregate in time of turn ascent side in un 
chargeable and  chargeable  situ ation, conformably, conformably 1zaD = 12°39¢ and

2zaD = 11 °7¢; - also it is defined t time duration from the turn beginning of the 
aggregate till intransitive situation, on plateau of un chargeable and chargeable 
aggregate and on the plateau in time of turn with minimal radius on the plateau. The 
maximal importance of t time is equal to 0,72 second, which means, that  the turn of 
the aggregate suddenly becomes.

For the establishment of technological and technical parameters is realized the 
calculations of tracking -exploitation and in extreme conditions of self loader 
aggregate of log dragging on ascent and on descent totally in time of working in log 
dragging situation on the ground totally of charged, half charged and wood-forest. 

On basis of elaborated methodic from the realized experimental researches it is 
established, that the meanings of the critical corner of the inclination of self loader 
aggregate of log dragging on sliding: in winter 15°-25° and in summer 20°-37°; 
conformably caterpillar the meanings of the coefficient of the grasp with the soil are

= 0,3 – 0,5 and  =j 0,4 – 0,8. Also it is defined in the soil of the caterpillar the 
meanings of depth and frontal contrariety. 

On basis of theoretical and experimental researches in the workshop it is 
decided, the important scientific -technical problem, which it is associated, that on 
forest clearances of mountain with the complete realization of the most difficult  
technological  process.  


