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lts of the study of the possibility to improve the process of mechanized hitching of machines
enter zone of self-propelled chassis, using a folding frame and a front balancing swivel axle,
arch and studies that had been carried out earlier in Ukraine and other countries did not allow
n by the simpler methods. The use of a front swivel axle makes it poss1b1e to solve the problem
ching of implements and tools in the center zone, improve maneuberab1l1ty and simplify the
elf-propelled chassis. The scientific novelty of this research is a dynamic model of the vehicle
und one of the rear; wheels, when the front axle is turned at an angle close to 90 degrees. The

use of a balanced fijont axle can signiﬂcantly reduce the moment of resistance to turning. The latter phenomenon
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- universal-row-crop

tools in the center 7
an ideal turn with a1
conditions that mak
|
Keywords: tractor,

Introduction |

Universal toy
with a wide range
the technological
self-propelled trag
has not been re$o]

Research on
Latvia, Germany,
with the difficulti

. propelled chassis.

The propOSa
integrated approa

- with an improven

swivel front axle

| propelled chassis

propelled chassis
rods. The tie rod
tracks.

Nowadays, m

: the front axle arg

simultaneously in
appear here.

This scheme
mechanized hitchi
specialists in the
row-crop tractor s

Survey of the fe(

The arrivai 0
development of p
the machines and

to make the positi

d in the known publications. The aim of the study is to increase the maneuverability of a
tractor self-propelled chassis, including the process of mechanized hitching of implements and
one when using a fplding technological frame. The use of a swiveleront axle allows us to get
ny changeable front wheel track that might be changed during the operation of the vehicle. The
e it possible to turm the mac;hine around one of the rear wheels are determined.

self-propelled chaésis, front swivel axle, momentum of resistance to turning.
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w-crop tractor seltf—propelled chassis was created with the possibility of aggregation
of hinged and mounted machines and tools. However, the limitations of the design of
frame and aggregatlon deficiencies did not make it possible to take full advantage of
stor chassis — its Versatlhty Despite the numerous technical Iproposals this problem

ved yet.

improving self- propelled .chassis and its technology had been carried out in Ukraine,
Italy, USA and other countries. At some stage, this work stopped. It was connected
es to provide mechanlzed hltchmg of machines and tools in the center zone of the self-

s of the article authors are aimed at solvmg this problem» At the same time, an
*h is proposed that combines an increase in the performance of a self-propelled chassis
hent of its maneuverability. The suggested design of the technological frame with a
provides a mechanized hitching of machines and tools in the center zone of a self-
The use of a front swivel axle will also improve the manguverability of the self-

with variable front wheel tracks duri ing the vehicle operation and also eliminate its tie
5 are usually exte,ndable ‘and can change their length depending on the front wheel
? 1

odern publications do not fully cover the issues of turning wheeled vehicles by turning
und its center. The rotation of a balanced suspended bndg? around a central hinge
two planes has not been considered in known studies, alth]ough interesting effects

allows the machme to turn around any of the rear wheels which facilitates the
ing in the centef zone. | The results of the presented research are interesting for
field of mechamzatlon of agricultural production and farmers who operate universal
elf-propelled cha551s |

ent achievement;s and cpntributions

f a universal row-crop tractor self-propelled chassis is a reslult of the technological
rocessing agricultural crops. The use of a front technological‘frame enabled to install
tools in the center zone, in view of the tractor driver, which mi its turn made it possible
on of a tractor driver’s asswtant redundant [1-5]. ;
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However, the high labor intensity of mounting and dismounting hitched tools and machines,
especially in the field conditions, led to the fact that the self-propelled chassis began!to be used mainly
for transport operations with a cargo platform mounted on a technological frame [1].|

The desire to increase the versatility of the self-propelled tractor chassis ind to ensure the
attachment of tools and machines in the center zone led to a number of patent proposals.

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, leamng on the outrigger.
However, this technical solution complicates the design of the machine and i 1ncreases| its weight.

|
|
Fig. 1. 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 front swivel axle [1;
2; 7; 8]. The front technological frame is made inclined like a “backbone” structure; The front swivel
axel ensures hitching by turning it 180°. The disadvantage of this technical solution is that the front axle
must have a switching mechanism to provide a transition from the front guide wheeﬁs turn to the 180°
turn of the axle.

[l

Fig. 2. Diagram of a self-propelled chassis with a hinged system on the frbnt swivel
axle [1; 2, 7; 8]

In works [1-2], a variant of 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
the front beam of the frame.
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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
hydraulic cylinders 12 and 10 and the system returns to its original position.

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). ‘
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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

460



|
il

{1 | i1 |
L | | B |
Lokl Lo fdbli] ‘ fot 1 ‘
ENGINEERING FOR RURAL DEVELOPMENT i ‘ i i Jelgava, 26.-28.05.2021
| 1 ' | 1 1 1 1 ‘ 1 | ‘
‘ ‘ | il Hig ‘

In addition, the front swivel axle allows turning within the smallest radius.
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