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TRENDS IN THE CREATION OF MODERN AUTOMATED
TRANSMISSIONS OF HEAVY CARS

Automatic and automated transmissions are widely used on a number of mobile
vehicles, in particular, on vehicles equipped with hydromechanical transmissions
(GMT). GMT is much easier to automate than mechanical transmissions, while this
type of transmission can significantly improve the traction and speed properties of the
vehicle, increase its cross-country ability, increase the service life of the transmission,
as well as increase safety and facilitate the operator's working conditions [1, 2]. The
technical level and efficiency of using modern heavy-duty vehicles largely depend on
the type of transmission, the number of gears, the difference in the gear ratios of
adjacent gears, the number of ranges, the method of gear shifting, reliability and their
cost. At the same time, such transmissions must provide not only good dynamic
characteristics of the vehicle movement, but also the performance of a large number
of technological operations in a wide range of speed and load modes. Therefore,
when creating new attractors, it is necessary to correctly synthesize the structure of
the transmission and select its rational design parameters that provide high
functionality at low costs for manufacturing and operation.

Modern equipment, which is operated at mining and processing enterprises
(mining dump trucks, mine land trucks, road construction machines), is equipped
with electronic on-board diagnostic, monitoring and control systems that allow to
quickly (in real time) assess the technical condition of the engine, transmission and
other mechanisms mobile machine.

Previously, the analysis of the technical condition of complex vehicle
mechanisms was carried out through scheduled preventive work, which provided for
periodic disassembly of mechanisms and parts after the vehicle had worked out a
certain period of operation or passed a given mileage. However, this type of work is
very expensive, time consuming and often economically unprofitable.

When creating modern heavy vehicles, they try to provide equal strength
elements of mechanisms and parts. However, the operating conditions of these
mobile machines are so diverse, changeable and ambiguous that the values of many
parameters during operation changed in very wide ranges, often reaching and
exceeding the maximum permissible values.

As a result, the system of planned preventive works has outlived its usefulness.
has become ineffective. It does not allow timely identification of dangerous
deviations of parameters, detecting failures and hidden defects, preventing the
occurrence of malfunctions and predicting the residual life of a car, tractor, road
construction machine, etc.

In modern market conditions, new innovative approaches to the processes of
technical diagnostics are needed. Such an innovative approach was developed at the
Department of Automobiles of BNTU and tested in relation to the diagnosis of
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complex mechanical (MT) and hydromechanical transmission (GMT) cars. This
approach provides for a complex of research and a number of scientific and technical
stages [3, 4].

The innovativeness and novelty of approaches to the automation of control and
diagnostics of automobile transmissions lies in the fact that here, at the theoretical
and experimental levels of research, it is assumed that there will be widespread use of
simulation of the physical properties of elements and the use of forced bench and
factory tests aimed at obtaining the necessary information, as well as the use of
information and intelligent technologies, which together will make it possible to
develop adaptive algorithms for their subsequent implementation in on-board
automotive electronic control and monitoring systems.

Analysis of the development of designs for automated transmissions of heavy
vehicles and other mobile machines, both domestic and leading foreign firms
(Komatsu, Caterpillar, BelAZ, Clarc, Volvo, Terex, Liebherr) shows that there is an
active use of intelligent technologies in the production of modern mining equipment.
In addition, a number of firms have developed an interest in all-electric dump trucks.
For example, by order of Ciments Vigier SA, two companies — Kuhn Schweiz AG
and Lithium Storage GmbH, based on the Japanese Komatsu HD605-7 dump truck,
developed the E-Dumper dump truck, which runs on an electric engine with a power
of 590 kW. The use of hydromechanical transmission limits the carrying capacity of
vehicles, and modern technological processes of open pit mining require dump trucks
of higher carrying capacity. The electric transmission helps to lift it. Komatsu mining
dump trucks with electric transmission are identified by the letter E. In this type of
dump truck, the engine is aggregated with a generator, which generates electricity to
feed the traction wheel motors mounted in the rear axle hubs.

As a result of the comprehensive research carried out, the following trends in
the creation of transmissions have been established.

1. Symbiosis of the process of hybridization of transmissions and the creation of
cars with hybrid power plants.
2. Creation of robotic cars based on new information and intelligent technologies.
3. Creation of automatic transmissions adapted to unmanned vehicle control.
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Capuenko €.J1., acnipant, Muxanesud M.I"., 1.T.H., TOIIeHT, XapKiBCbKUI
HalllOHAJIbHUM aBTOMOO1IbHO-I0POKHIN YHIBEPCUTET

OCOBJUBOCTI JABOPATOPHOI YCTAHOBKH JJIA JOCJIIKEHHS
CUCTEM KEPYBAHHSA THEBMATHUYHOIO INIJIBICKOIO KOJIICHUX
TPAHCIHOPTHUX 3ACOBIB KATET'OPII N3, M3

[IpoBeneHHST EKCHEPUMEHTATbHUX JIOCTIKEHb OOYMOBJIEHO HEOOXITHICTIO
CTBOPCHHsSI HOBUX CHCTEM KEpyBaHHS PIBHEM IiUIOTH KOJICHUX TPAHCIOPTHHUX
3aco0iB (KT3) 3 mnHeBMaTWyHOK TIiJIBICKOK BIAMNOBIIHO a0 BuMor IlpaBun
€Bporneiickkoi ekoHoMIuHOI komicii Opranizamii O6’eananux Hamiit (EEK OOH).
3okpema, nipu npoektyBanHi HOBUX KT3 kareropii M3 nist MiCbKUX Ta MPUMICBKUX
MapHipyTiB, PyHKIlISI KepyBaHHsI HaxwioM Ky3oBa KT3 i mosermenHs: mocajaku ta
BUCAJIKU TMACAKUPIB Ha 3YMHUHKaX € 00OB’A3KOBOIO JUIsl 3aCTOCYBaHHS B CHCTEMI
KepyBaHHS ITHEBMAaTUYHOIO ITiABicKoo [1, 2].

TexHiyHa 17es, TMOKJIAaJeHA B OCHOBY IIpH PO3poOIll HOBOi JiabopaTOpHOI
YCTAaHOBKHU MOJSATae B (DI3MYHOMY PO3AUICHHI CHJIM HaBaHTaXeHHS Ps Ha yacTuHy
cucremu miapecoproBanHs KT3, mo MopaemroeTbes, Ha JB1 CKJIAJOBI: CHITY
HaBaHTa)XCHHs Pn, €KBIBaJCHTHY CHJII HAaBaHTAKCHHS B Macu M B cTalloMy cTaHi
CUCTEMHU, Ta THEPIiHY CKIafoBy Pj, ska BUHUKAe B mporeci pyxy macu M mpwm ii
nepeMilleHHl migJac 3MiHM 3HauyeHHs BuUcoTM H — piBHA ky3oBa KT3 BigHOCHO
onopHoi noBepxHi. CknanoBa P; mae OyTH €KBIBAJICHTHOIO CUJIl HaBaHTAXKEHHS Py
BiJ1 Macu M.

[linxing 70 pO3AUICHHS CHJIM HaBaHTaXEHHS Ha JIBl CKJIAJIOBI UIIOCTPYE
KiHEeMaTHYHA CXeMa CTEHI0BOI0 KOMIUICKCY, HaBe/ieHa Ha Puc. 2.
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B = 2
Puc. 2. Kinematn4yna cxema CTEHJOBOTO KOMILIEKCY: 1 — Benukuil iHepidiHUN
CTEHJ; 2 — 1Ja0OpaTOpPHA YCTAHOBKA; 3 — BAKOHABYMH IIPUCTPIN;
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