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OVEMENT OF' AGGREGATION TECHNIQUES OF UNIVERSAL
ELF-PROPELIIED CHASSIS BY USING FOLDING FflAMES

:or self-propelled chassig, including the process of mechanized $itching of implements and
when using a folding technological frame. The irse of a swivelifront axle allows us to get

changeable fron{ wheel ttack that rnight be changti:d during the o$eration of the vehicle. The
it possible to turn]the mac[rme aroqnd one of the rear wheels are {etermined.

li,l
self-propelled chassis, front swivel ax1e, momentum of resistance to rurning.

-crop tractor self-propelled chassis was created with the possibility of aggregation
Iof hinged and mdunted rhachines and tools. However, the lir4itations of the design of

lrame and aggregation deficiencies did not make it possible to take full advantage of
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ts of the study of tlre possibility to improve the process of mechanized hitching of machines
and tools into thg nter zone of self-propelled chassis, using a folding frame and a front balancing swivel axle,

rch and studies thdt had been caried out earlier in Ukraine and other countries did not alloware presented.
by the simpler methods. The use of a front swivel axle makes it possible to solve the problem
ring of implemen'ts and tools in the center zone, ifnprove rrrareuluerubility and simplify the

to solve this proble

lf-piopelled chassis. The scientific novelfy of this research is a dynamic model of the vehicle
nd one of the rear wheels, when thq front axle is turned at an angle close to 90 degrees. Theq one or tne rear wneels, wnen tnE rron[ axte ls Iurneo ar, al angle close ro vu oegrees. r ne

t axle can significantly r{duce the moment of resistance to turning. The latter phenomenon
in the known piiblications. The aim of the study is to increasq the maneuverabiliry of a
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with an imp t of its maneuiverabilify. The suggested design of the tecfrnological frame with a
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The use of a front swivel axle will also imppove the manpuverability of the self-
,,ith variable froriJ wheel tracks during the vehicle operation pnd also eliminate its tie
are usuallv extendable and can change their length depending on the front wheel

t:til
rdern publicatior{s do not fully cover the issues of turning wh{eled vehicles by tuming
rnd its center. The rotation of a balanced suspended bridgq around a central hinge
two planes has hot beerrr considered in knowl studies, alttrlough interesting effects
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allows the machine to tum around any of the rear wheels, which facilitates the- ----- ----J - -l-,

ing in the centelr zone. The results of the presented reseArch are interesting for
ield of mech anization of agricultural production and farmels who operate universal

,tor chassis - its versatiliity. Despite the numerpus technical iproposals, this problem
vedyet. . i

mproving self-prppelled chassis and its technology had bee4 carried out in Ukraine,
Italy, USA and cither countries. At some stage, this work stppped. It was connected
s to provide mecfanized hitching of machines and tools in thp center zone of the self-
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However, the high labor intensity of mounting and dismounting hitched and machines,
especially in the fieid conditions, led to the factthat the self-propelled chassis began'to be used mainly
for transport operations with a cargo platform mounted on a technological frame [1].r

The desire to increase the versatility of the self-propelled tractor chassis {nd to ensure the
attachment of tools and machines in the center zone led to a number of patent propos[ls.

Fig. 1 shows a self-propelled chassis with an upper (in relation to the mounted tools) frame [6].
When hitching tools, the frame rotates in a longitudinal-vertical plane, leaning ]on the outriggei.When hitching tools, the frame rotates in a longitudinal-vertical plane, leaning ton the outri
However, this technical solution complicates the design of the machine and increasesi its weight.

Fig. i. Self-propelled chassis with an upper (in relation to the mounted toois) frame [6]

Fig. 2 shows a diagram of a self-propelled chassis with a hinged system on the frint swivel axle I I ;
2;7;81. The front technological frame is made inclined like a "backbone" structur.i.Th. front swivel
axel ensures hitching by turning it 180". The disadvantage of this technical solution islthat the front axle
must have a switching mechanism to provide a transition from the front guide whedfs turn to the i 80"
tum of the axle.

Fig.2. Diagram of a self-propelted chassis with a hinged system on the fr[nt swivel
axle [1;2,7;81

In works ll-2], avarianlof a folding technological frame is introduced, which allows the conversion
from a two-tiered frame with spaced longitudinal spars to a two-tiered frame with contiguous spars.

The analysis of well- known design solutions urged the authors to develop a construction [9] of the
front technological frame of a universal tractor self-propelled chassis with a front balancer axle
swiveling by 180'and folding longitudinal spars.

The construction of the "folding" frame allows to freely place the tools in the center zone when the
front swing axle with the tool is rotated 180". In this case, there is no need to rotate the self-propelled
chassis by the front guide wheels, you can use the rotation of the front axle as it is enough space under
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ls of turning a vehicle when the front axle arewheeled
modelslications [10; 12]. However, these were later used to build more complex

Fig. 3. Self- ed'chassis with a hinged system on the front swivel a
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ll0; 121, as in opher well-known studies, the dynamics of { wheeled vehicle, when
xle suspended b! a balancer, is not addressed. We examinedlthis issue in [3]. These

;o considered in the works of foreign authors t 14- 1 6] . 
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itive effect. It happens dtre to the reduction of the moment pf resistance to turning,
rnal to the differgnce in forces to the rolling resistance on tl'ie wheels of the left and
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The device works as follows: when the fluid pressure is supplied to the hydraulic cylinder 12, two
C-shaped beams 3 and 4 rotate upwards relative to the front 5 and rear 6 bar of the frame, forming a
space under the frame 2 for installing mounted implements and tools.

At the same time, pressure is supplied to the hydraulic cylinder 10, which transfers the double-
armed lever 9 from one dead center to another, turning the bridge by 180 degrees. The tools are hung
on the rear side of the swing bridge 7. After that, pressure is applied to the opposite cavity pocket of the
hydrauliccylindersl2and10andthesystemreturnstoitsorigina1position.

This construction not only facilitates the process of hitching tools to the center zone, but also
increases maneuverability of the self-propelled chassis at any track, since the perpendiculars to the
planes of rotation of the front and rear wheels always intersect at the same point O, which is the center
of rotation (Fig. 4a).

o

PT.

Fig.4. Schemes of turning a self-propelled chassis with a swivel axle:
a - with a variable track, b - around one of the rear wheels
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