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Abstract. The use of auto trains of material support
shows that the loading and unloading process, the
attachment of loaded trailers to the tractor requires some
time, effort and resources. In addition, experience in the
use of subdivisions agricultural cargo indicates the need
for additional time, effort and resources when attaching
loaded trailers to tractor units when the weight of the load
does not allow one driver to rotate and direct freely the
triangle of the front axle of the trailer with the
engagement ring to the traction-coupling device of the
tractor

The article describes the possibility of reducing the
complexity rigging and coupling of loaded trailers to
tractors at places of loading and unloading of agricultural
products through the wuse of advanced coupling
equipment. The process of empirical research proved the
possibility of increasing efficiency transportation of
agricultural goods through the use of a patented technical
tool.

Use of the offered vehicles of the domestic
manufacturer with traction coupling devices of the
proposed sample and rigging equipment will allow you to
perform lifting work with a smaller number of cargo
teams, that will not only reduce the complexity of the
rigging work, but also to save and spend the time, it takes
overcoming obstacles by these trains and repairing
damaged vehicles.

The proposed traction-coupling device will allow the
trailer to be towed to the tractor by one driver. In this case,
the advanced traction-coupling device has low material
consumption and cost. It can be improved directly at any
repair shop of automotive equipment or vehicle base.

Key words: road train, efficiency, cargo equipment,
traction device, traction coupling device.

Introduction

Experience in the use of auto trains of material support
shows that the loading and unloading process, the
attachment of loaded trailers to the tractor requires some
time, effort and resources.

At the same time in the places of loading and unloading
of transport freight commands are applied at the rate of about
2-6 persons for each unit of the auto train.

Formulation of problem

To transport agricultural products from one machine
with a trailer to another, freight teams of 6-8 people are
required for each auto train.

The process of attaching loaded auto trailers requires
the use of personnel of about 2-4 people for each trailer.

In these cases, a considerable amount of time is spent
and the forces of the cargo teams to carry out the work in
question.

In addition, the formation of freight teams will cause
additional time needed for other activities that are needed for
other production processes, which may adversely affect their
agricultural production as a whole.

Analysis of recent research results

The order of carrying out of lifting works during
transportation of agricultural products is quite widely
publicized in the works of scientists [1-7].

However, aspects of reducing time and reducing
numbers loaders - riggers required for implementation
rigging and coupling works remain insufficiently
disclosed.

In addition, problematic issues do not lose their
relevance related to the development of recommendations to
reduce complexity loading and unloading, rigging works,
reducing their time using advanced rigging and coupling
equipment.

Purpose of research

The purpose of the study is to investigate the
feasibility and feasibility of using advanced tested rigging
and traction equipment to reduce the complexity of
rigging and trailing work, reducing their time spent.
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Results of research

Experience in carrying out lifting works testifies that
these works are carried out by means of hoisting
machines. But in the case of subdivisions of the trucking
unit in different directions their number may not be sufficient
to carry out cargo work, which will result in the use of cargo
teams separated from the consignee. In the absence of such
teams, the time, effort and resources of the trucking units will
be spent. In addition, experience in the use of subdivisions
agricultural cargo indicates the need for additional time,
effort and resources when attaching loaded trailers to tractor

A,

i

units when the weight of the load does not allow one driver
to rotate and direct freely the triangle of the front axle of the
trailer with the engagement ring to the traction-coupling
device of the tractor.

With limited time to meet the needs of consumers in
the timely delivery of agricultural products to consumers,
there is a need reduction of term of rigging and coupling
works. One way to resolve issues that may arise is there
are improvements in the delivery of agricultural produce
rigging and traction equipment of machines. For use as a
tractor for the operation of agricultural enterprises it is
advisable to involve cars of domestic manufacturer.

Fig. 1. Traction and coupling device (view from working position).

Source: Compiled by the authors
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Fig. 2. Traction and coupling device (top view of working position).
Source: Compiled by the authors
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Domestic manufacturer can produce tractors with
hydraulic crane boom which are appropriate to complete
with slings, metal ropes and pallets and apply in
agricultural transportation departments to provide lifting
work that will ensure a quick overload of containers
(packages) with agricultural products for temporary
storage areas or to adjacent vehicles, and from them to
motor vehicles.

Technological operations during the execution of
rigging works. will drive one driver using the crane boom
control levers. Use of the considered rigging equipment
will save time and will not require the expense of the
physical forces of the cargo teams to create additional
technical conditions for rigging works related to cargo
that has large dimensions.

Unlike existing traction - hooking devices, to reduce
the complexity and reduce the hitch time of a loaded
trailer. it is proposed to use an improved traction -
hooking device.

The traction and coupling device is structurally
contained (Fig. 1; 2) forged hook with rod 1, forging hook
for hook 2, retaining dog 3, rubber elastic buffer 4 , two
thrust washers 5, nut 6, guide sleeve 7, elastic bar 8 of the
locking of the locking dog 3, a mechanism for controlling
the engagement 9, containing the lever tracking

engagement 10 , clutch control rod 11, clutch control
beacon 12, elastic bar 13 forged latch forged hook 2.

Novelty of technical solution of design, is that it is
additionally implemented in the construction of the
guide casing 7, elastic bar 8 fixation of the locking dog
3, gear control mechanism 10, containing the lever
tracking gear 1, clutch control thrust 11, engagement
control beacon 12, elastic bar for fixing the forging of
the forged hook.

The use of added components reduces the
complexity of the work and reducing the time of
engagement of the loaded trailer to the tractor.

Before using the traction device (Fig. 3; 4)
mounted on a forged hook latch 2 elastic bar 8 fixation
of the locking dog 3 is bent locking dog 3 is removed
from the position of the stopper , mounted on levers
tracking engagement 9 elastic bar 13 of the locking
latch of the forged hook 2 is folded the forged hook 2
latch is pulled open, depending on the open position of
the latch forged hook 6 traction control traction 11
moves the beacon to control the engagement 12
through the engagement lever 10 gear control
mechanism 9 and informs the driver through the
rearview mirror about the open position of the traction
device.

Fig. 3. Traction coupling device (side view of the coupling position).

Source: Compiled by the authors

The tractor moves backwards to the trailer as
follows to the direction of movement of the left rear
wheel approximately coincided with the direction of

the position left wheel trailer In this case, the guide
casing 7, fastened to the forged hook hook 2, directs
the trailer engagement ring to the forged hook with
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rod 1, when the trailer coupling ring enters the forged
hook with rod 1 lever tracking engagement 10 pulls the
spring bar 13 forged hook hooks 2 and under the action
of the force of the elastic strap 13 the forged hook 2
latch will close.

After the hook latch is completely closed 2 elastic
straps 8 fixation of the locking dog 3 securely locks the
lock dog 3 forged hook latches 2.

The considered traction and coupling device allows
to attach the trailer to the tractor by the force of one
driver and reduce the complexity of technological work
when hitching.

o
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Fig. 4. Traction and coupling device (top view of the coupling position).

Source: Compiled by the authors

The advanced traction and coupling device has a
low material capacity and the cost of manufacture. It
can be improved directly in any organ repair
automotive engineering or automotive base.

It is known that the total duration of unloading
and unloading and rigging works Ty consists of
individual time events

ncom

=2t 6y

i
where i — the unloading and loading number and a
rigging event;

Ncom — the number of loading and unloading and
lifting operations and events during transport;

ti— time required for each event, min. or hour;
or based on (1);

Te=t1+tr+t3+ 14 (2)

T,

tr

In Fig. 5 shows a typical schedule for the
implementation of transport activities during the
transport of goods for agricultural purposes.

The tractor moves backwards to the trailer as
follows to the direction of movement of the left rear
wheel approximately coincided with the direction of the
position left wheel trailer In this case, the guide casing
7, fastened to the forged hook hook 2, directs the trailer
engagement ring to the forged hook with rod 1, when
the trailer coupling ring enters the forged hook with rod
1 lever tracking engagement 10 pulls the spring bar 13
forged hook hooks 2 and under the action of the force of
the elastic strap 13 the forged hook 2 latch will close.

After the hook latch is completely closed 2 elastic
straps 8 fixation of the locking dog 3 securely locks the
lock dog 3 forged hook latches 2. The considered
traction and coupling device allows to attach the trailer to
the tractor by the force of one driver and reduce the
complexity of technological work when hitching.
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where:

n - is the transport event;
t - time of transport event;

t2 t3 ts
—_—

n:1 (t1) — the event and the time of its implementation for loading cargo into a truck and trailer (trailers);
n2 (t2) — event and time of implementation required for adhesion trailers (trailers) to the tractor vehicle;
nz (t3) — event and time of implementation for unloading cargo and trailer (trailer);

ns (t4) — event and time of execution needed. for uncoupling the trailer (trailers) of the tractor vehicle;
ns — maintenance and parking of the tractor, trailer (trailers);

Fig. 5. Figure spending time to implement transport measures during the transport of goods for agricultural

purposes.
Source: Compiled by the authors

As can be seen from Fig. 6, as compared to
transport variant A using a patented traction device
transport option B involves much less time and staff,

The time required for transport with the use of a
traction coupling device: considering (2) can be
described as follows:

Ttr=ti+th+ts+ tass Trar=t1+ /2 + 13/2+ 14 (3)
or

1,5 hour
Time
transporting cargo

&

601~ —

spent ond=— —

Ttr >> TtrAT (4)

In this case (3) time t3 (time of unloading of

cargo and trailer (trailers)) as well as the time t5 (the

time of maintenance and parking of the tractor, trailer

(s)) due to the structural features of the traction
coupling device is halved.

The moment of arrival of the vehicle in
the designated
performing other transport tasks.

area. unloading or

Moment (n4) time (t4) vehicle delays I

71 for formation of 2-3 towed trains I
20 @ ————————————————— -
egend: 0 A B

D —a vehicle with a crew;

A |- duration (Ti) of carriage of goods during transportation without the use of traction coupling device;

B |- duration (Ti) of carriage of goods during transportation using a coupling device:

— moment (n4) of time (t4) of vehicle delay for formation of 2-3 towed trains;

@— moment of time (t;) of beginning of continuation of movement of the vehicle;

— the moment the vehicle arrives at the designated unloading area or performing other transport tasks.

Fig. 6. Duration of transportation during transportation of agricultural goods to consumers.

Source: Compiled by the authors

In addition, the practice of using a traction device avoids
downtime and lost time stop t4 (time required to uncouple
trailer (s) from tractor). Thus in the process of empirical
research proved the possibility of increasing efficiency
transportation of agricultural goods through the use of a
patented technical tool. Total length of cargo

transportation Tpst thus considerably reduced and

recorded as follows:
Ner(com)H

tr (COm):Z?tr(COm) t >> Ty, (com)H = ZH tin
i
(%)
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Therefore, the trucking unit will
transport task more effectively.

perform the

Conclusions

1. Use of the offered vehicles of the domestic
manufacturer with traction coupling devices of the
proposed sample and rigging equipment will allow you to
perform lifting work with a smaller number of cargo
teams, that will not only reduce the complexity of the
rigging work, but also to save and spend the time, it takes
overcoming obstacles by these trains and repairing
damaged vehicles.

2. The proposed traction-coupling device will allow the
trailer to be towed to the tractor by one driver. In this case,
the advanced traction-coupling device has low material
consumption and cost. It can be improved directly at any
repair shop of automotive equipment or vehicle base.

3. The direction of further research may be
developing recommendations for improving the structure
and methods of application of wvehicles through the
introduction of other equipment.
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CITOCIb ®OPMYBAHHJS 2-3 TIPUYEITHUX
ABTOIIOI3/IB JJ1S1 ITEPEBE3EHHS
CIJIbCHKOI'OCIIOJAPCHKOI ITPOIYKIIIT
BIMCbKOBUMM ITIJIPO3AUIAMU
O. M. 3aeypcoruii, A. I1. Andpiescokuil,

b. C. Mapuenxo

AHotamisg. JlocBii  3aCTOCYBaHHsS  aBTOIIOI3[IIB
MarepiajibHOro 3a0e3MeYeHHS TIOKas3ye, 10
3aBAHTAXKYBAJIbHO-PO3BAHTAKYBAJIbHHIA TIPOIIEC,
3auCIUICHHS  3aBaHTAKCHMX  MPUYCHIB 0  TAradiB
MOTPeOYIOTh BUTpPAYaHHS IEBHOrO YacCy, CHJI Ta 3acoOiB.
Kpim Toro, migBe3eHHs CiIbChKOTOCIOIAPChKUX BaHTAXIB
notpedye IOAATKOBOTO dacy, CHII Ta 3acoOiB i dac
3aYeIUICHHS 3aBaHTAKCHUX MPUYEIiB JO aBTOMOOLTIB-
TATA4iB, KOJHM Bara BaHTaXXy HE JTO3BOJISIE OJTHOMY BOJIIO
BUJIbHO MOBEPHYTH Ta CIPSAMYBATH TPUKYTHHK MEPEIHBOT
BiCl Ipuyeny 3 3a4illHUM KUTBLEM JO TSATOBO-3a4ilTHOTO
MPUCTPOIO TATAYA.

VY crarTi  BHKIAAEHO MOXKIUBICTE  3HIDIKECHHS
TPYAOMICTKOCTI TIPOBEICHHS TaKeNaXHUX poOIT Ta
3aUeIICHHS 3aBaHTAKEHUX MPUYEIIiB J0 TATadiB Y MiCIIAX
3aBaHTAKEHHS Ta PO3BaHTAKECHHS
CIITLCHKOTOCTIONAPCHKOL MIPOTYKIIiT 3a paxyHOK
3aCTOCYBaHHS YIOCKOHAJIEHOTO 3a4ilTHOTO OOJagHAHHS.

Y mpomeci  eMIOipUYHHX  JOCTIDKEHb  JIOKa3aHO
MOJKJIUBICTH MiABHIIEHHS e(eKTUBHOCTI
TPaHCIOPTYBaHHS BaHTAXIB  CLIBCHKOTOCIONAPCHEKOTO

MPU3HAYCHHS 32 PaXYHOK 3aCTOCYBaHHS 3aIIaTCHTOBAHOTO
TEXHIYHOTO 3ac00y.


javascript:;
javascript:;
javascript:;
javascript:;
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878/107/supp/C
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://ascelibrary.org/author/Feng%2C+Jianli
https://pubsonline.informs.org/action/doSearch?text1=H%C3%BCbner%2C+Alexander&field1=Contrib
https://pubsonline.informs.org/action/doSearch?text1=Ostermeier%2C+Manuel&field1=Contrib
https://pubsonline.informs.org/journal/trsc
https://pubsonline.informs.org/toc/trsc/53/1
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/journal/23521465
https://www.sciencedirect.com/science/journal/23521465/30/supp/C
javascript:;
javascript:;
javascript:;
javascript:;
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878
https://www.sciencedirect.com/science/journal/03043878/107/supp/C
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
javascript:;
https://ascelibrary.org/author/Feng%2C+Jianli
https://pubsonline.informs.org/action/doSearch?text1=H%C3%BCbner%2C+Alexander&field1=Contrib
https://pubsonline.informs.org/action/doSearch?text1=Ostermeier%2C+Manuel&field1=Contrib
https://pubsonline.informs.org/journal/trsc
https://pubsonline.informs.org/toc/trsc/53/1
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/article/pii/S235214651830098X#!
https://www.sciencedirect.com/science/journal/23521465
https://www.sciencedirect.com/science/journal/23521465
https://www.sciencedirect.com/science/journal/23521465/30/supp/C

METHOD OF FORMATION OF 2-3 TRAILED ROAD TRAINS FOR TRANSPORT OF ... 79

BukopucraHHs ~ NIPONOHOBAaHMX  TPAHCHOPTHHX
ABTOMOOLTIB  BITYM3HSHOTO BUPOOHHKA 3  TATOBO-
3aYiMHAMH TPUCTPOSIMH  3alPONOHOBAHOTO 3pa3zka i
TaKeNaXHAM  OOJQJHAHHAM  JIO3BOJIMTH  BHKOHYBaTH
TaKkelTaXHI POOOTH MEHIIOK YHCEIbHICTIO BaHTAKHUX
KOMaHIaX, [0 JO3BOJUT HE TUIBKH  3HU3HTH
TPYJIOMICTKICTh TakelaXXHUX poOiT, a 1 30epertu Ta
pawioHaJbHO BUTPATUTH Yac, HEOOXITHUH IS MOJOIaHHS

MEeperikoyl [WMMH  aBTONOI3JaMHM Ta  BiJHOBJICHHS
TOIIKO/PKEHUX TPAHCHOPTHUX 3aCO0IB.
3anponoHOBaHUH TATOBO-3aUiITHUI MPHUCTPIit

JI03BOJIUTH MPUYEITUTH MPHYII 10 TSraya CHJIOK OJHOTO
Bomia. Ilpm mpOMYy YIOOCKOHAJCHHH TATOBO-3adilTHUHA
MPUCTPIH Mae HEBHCOKI MaTepiaIoEMHICTH 1 BapTicTh

BHTOTOBJICHHA. BiH Moxe OyTH  yIOCKOHAJICHHA

OesmocepenHb0  OyOp-SIKOMY ~ PEMOHTHOMY  OpTraHi

aBTOMOOLIBHOI TEXHIKH YM aBTOMOOLIBHOT 0a3u.
KawuoBi caoBa:  aBromoi3n,  e(EeKTHBHICTS,

BaHTa)XHE 00JIaJHAHHS, TATOBO-3aYilTHUIA TPUCTPIH.

CIIOCOb ®OPMHNPOBAHNMA 2-3 ITPULIEITHBIX
ABTOIIOE3/10B VLA ITEPEBO3KH
CEJIbCKOXO3SMCTBEHHO! IMTPOYKIIUU
BOEHHBIMU ITOAPA3IEJIEHUAMN
O. H. 3acypckuii, A. I1. Anopuesckuii,

b. C. Mapuenxo

AnHoTanusi. OmNBIT TPUMEHEHUs aBTOIOE37I0B
MaTepHalbHOTO  OOECHeYeHnsI  IOKa3bIBaeT,  YTO
MIOTPY30YHO-Pa3rPy30UHbII poIiecc, 3aleIuIeHUs
3arpy)KeHHbIX — TpuienoB kK  Tsraufv  morpeGyer
pPacxoJI0BaHUS OINPEEIEHHOIO BPEMEHH, CHUJI U CPEJICTB.
Kpome TOro, moaBo3 CENbCKOXO3SIIICTBEHHBIX TIPY30B
TpeOyeT JOMONHUTENFHOTO BPEMEHH, CHII U CPENICTB MPHU
3alleIUIeHUs] 3arpy’KEHHBIX MPHUIETIOB K aBTOMOOWIISIM-
TATa4yed, KOTAa BeC TIpy3a HE II03BOJISIET OJHOMY
BOJIUTEINIO CBOOOIHO BEPHYTh M HANPaBHTh TPEYTOIBHHUK
TiepeTHel ocH MpUIiena ¢ 3aleMHBIMI KOJIBIIOM K TSTOBO-
3aleTTHBIM YCTPOMCTBAM TATava.

B crathe wu3NMOXKEHAa BO3MOXKHOCTH CHIDKEHHMS
TPYILOEMKOCTH TPOBEICHUS TaKeNaXHBIX paboT u
3alleIUIeHHs 3aTPYKEHHBIX IPUIIETIOB K TATadaM B MecTax
3arpy3Ku 51 pasrpysku CeNIbCKOXO034MCTBEHHOM
MIPOAYKITUH 32 CYET IPUMEHEHHS YCOBEPIIIEHCTBOBAHHOTO
3alenHoro obopynoBaHus. B mpolecce aMmUpHUYECKUX

HCCIICIOBAaHUHA J0Ka3aHO BO3MOXHOCTb  IOBBIIICHUS
3¢ PeKTHUBHOCTH TPaHCTIOPTHPOBKH Tpy30B
CEIIbCKOXO03SIICTBEHHOTO Ha3HAYEeHUs 3a cuer

MIPUMEHEHHUS 3a1aTeHTOBAHHOI'O TEXHUYECKOTO CPEICTBRA.

Hcnonp3oBaHue  MpeiaraéMblX — TPAHCHOPTHBIX
aBTOMOOMIICH OTEYECTBEHHOTO MPOU3BOIUTENS C TATOBO-
3alleMHBIMH YCTPOMCTBAMHU MPENIOKEHHOTO 00pasna u
TaKelaXXHbIM  O0OpYIOBAaHUEM ITO3BOJIUT  BBIMIOJIHATH
Takela)xXHble PabOThl MEHbBINIEH YHCIEHHOCTHIO TPY30BbIX
KOMaHJ[aX, 4TO B CBOIO OYepeqb HE TOJBKO CHU3HT
TPYJIOEMKOCTh TaKeNaXHBIX pPadOT, a W COXpPaHWUT H
paIlMOHANIBHO HCTIONB3YeT BpeMs, HEOOXOOMMOe it
MPEOJIONICHUST TPETSITCTBUA ATHMH  aBTOTOE3JaMH  a

TaKXE Ha BOCCTAHOBJICHUEC MOBPEIKACHHBIX
TPAHCIIOPTHBIX CPEACTB.
HpeﬂHO)KGHHOC TATOBO-3allCITHOC yc’I‘pOfICTBO

MO3BOJIMT NPULICHHUTL MNPULCIT K TATaA4Yy CHIION OJJHOTO
BOJUTCIIA. HpI/I 9TOM YCOBCPIICHCTBOBAHHOE TATOBO-

3a1enHoe YCTPOKCTBO HAMEET HEBBICOKYIO
MaTEPHAIOEMKOCTh MW CTOMMOCTh H3TOTOBIICHHS. Ilpu
3TOM €ro eme MOKHO YCOBEPILEHCTBOBATh
HEMOCPEJCTBEHHO B  JIOOOM  pPEMOHTHOM  OpraHe
aBTOMOOMILHON TEXHMKH MJIM aBTOMOOMIEHOM Oa3kbl.
KiaioueBble ciaoBa: aBromoesn, 3(PQPEKTHBHOCTB,
Ipy30BOE 000PYIOBAHUE, TATOBO-3aLIEITHOE YCTPOWCTRO.
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