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RESEARCH AND MODELING OF DEFECTIVE STATES OF MECHATRONIC
SYSTEMS WITH MECHANISMS OF CYCLIC ACTION. I. ANALYSIS OF THE
AREAS OF WORKING CAPACITY OF ROTARY TABLES
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The results of experimaltstudies of the processes of the appearance of defective
states of turntable mechanisms are presented. The main criteria for the operational state
of the mechanisms, including the cycle time and the value of the error of angular div
sion, are identified.
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RESTORATION OF MACHINE PARTS USING SMT TECHNOLOGY

1 Bdzsteddz 1. | ., 1cfdz*5ho[dz,O 1. ¢.
(1 tevdzmS d2 cetMmMikzHOMmMIse jdede" 2 sy ~dzdyd MG d2
Zologin V. G., Pilyushina G. A.
(Bryansk State Technical UniversiBryansk, Russia)

l HOddzs?2 MlsOls' | tOmMmdislste] dz d3j IstsH - 5dzts
SlsCter 90jls Mo jteh jdades dztser §j G jtwmtfjSCilsdar
otsmMmlsOdetso dzj dzd d H jIsOdzj 2 BOM d ddne O uesSddiz] tfias iz t:
SflsdBdL dese Ol o Mm! f tcGHEA jofshHjmecdlg dedaci@-L f dol
o sHMlse O.

This article discusses the method of cold metal transfer, which opens up esmplet
ly new perspectives in solving technical problems when restoring machiree phe
use of SMT welding technology allows you to optimize the entire production process and
ensure the development of production.
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ANALYSIS OF PHASE MEDISTIM ON ANTIFRICTION PROPERTIES
OF CAST IRON
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The influenceof cuprous phase on the tribological characteristics of the cast iron.

It was revealed that a high copper content {8%) antifriction irons practically notn-
ferior to the coefficient of friction bronze.
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Keywords: copper copperbearing phase, antifriction cast iron, structure, diagram,
friction units, tribological properties
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DEVELOPMENT OF NEV WEAR RESISTANCE AND ANTIFRICTION
IRON, USING A SPECIAL STRUCTURAL EFFECTS
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Kamynin V.V., Dmitrieva N.V.
(Bryansk state engineerintechnological University, Bryansk, Russia

I mwodzj dz@ d dL dztsy jda" dzj MSCsdzt ¢85 dzj ®B-' Y dz
zves hdamw o dzjedeso Odzdz' = Y J dzjL BkzGdzj tesH d Ml
cOLtcOBBIsCE dser n M dzOe tse ( oyl tsztz] & dzty g &5 1g Is

Identified and presented some unusual structural effects, manifested in the alloy of
iron-carbon alloysthat allow for the development of new alloys (highly wiesistant
and antifriction cast iron).
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Keywords:doped alloyjron, analysis, state chart, composite structure, eutectic, ca
bide, structural effect
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LECTROLYZE SATURATION BECAME BORON
AND ALUMINUM
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Krukovich M.G. (Russian University of Transport (MIIT) Moscow)
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A process has been developed for the simultaneous saturation of steelg-with b
ron and aluminum from molten salts using electrolysis. The properties of the obtained
layers were investigatednd the possibility of providing a favorable combination of
heat resistance and wear resistance was shown.
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MESSBAUER SPECTROSCOPY OF BORIED LAYERS OBTAINED BY
ELECTRON BEAM PRO CESSING
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The conditions for obtaining heterogeneous boron layers using electron beam
heating are considered. Using Mossbauer spectroscopy, the phase composition of the
layers was determined, which determines the operational properties
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ANALYSIS OF THE STRUCTURE AND PHYSICAL AND MECHANICAL
PROPERTIES OF HEAT-RESISTANT STRUCTURAL STEELS
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Malenko P.I.
(Tula State University)
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The article presents the ressilof analysis of the structure and physical angl m
chanical properties of heaksistant structural steels, taking into account the reguir
ments of their rational alloying and optimal assignment of thermochemical treatment
modes.
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METAL -POLYMER COMPOSITE MATERIALS FOR FRICTION UNITS OF
TECHNOLOGICAL MACHINES
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Pilyushina G. A., Pamfilov E. A.
(Bryansk State Technical UniversiBryansk, the Russian Federation)
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The designs of woeahetal antiriction liners of sliding bearings and new nei
forced liners with increased strength, wear resistance andtnaaping ability are co-
sidered. The prospects of using the developed bearings indi@n units of technolg-
ical machines are determined.
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The dynamics of the spindle assembly on an elastic suspension is consddred
the influence of vibratiofsolating gaskets on the sound emission of the assembly is i
vestigated. The results of experimental studies of noise reduction using vibration
isolating gaskets are presented
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ANALYSIS OF THE FORMATION OF DIFFUSION LAYERS IN
MULTILAYER MATERIALS UPON CARBON S ATURATION
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(Bauman Moscow State Technical University)
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The article is devoted to the analysis of saturation processes tfayerd metal
materials having a laminar structure with carbon. Microstructures of the obtained diff
sion layers are presented. It was established that predominant diffusion is observed at
interlayer boundaries with subsequent outflow into the layer. Tieeteof the chemical
composition of the composition on the structure of the formed diffusion layer is assessed
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The authors proposed a method for producing of new epoxglac foam mater
als to increase opeational reliability due to increased strength and adhesion to the
metal.
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SOME QUESTIONS ON REDUCING THE TOXICITY OF
EXHAUST GASES AND SWITCHING TO MULTI -FUEL CAPACITY
THROUGH A CONTROLLED COMPRESSION PROCESS IN INTERNAL
COMBUSTION ENGINES
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Naumov A.V., Khusnutdinov A.M., Vasin V.S.
(Southern Ural State Universitghelyabinsk, Russia)
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The article discusses some issues related to reducing the toxicity of exhaust gases
and switching to mukltfuel capacity by means of a controlled compression process in i
ternal combustion engine¥heoretical and constructive directions of work on invpro
ing the working process of the internal combustion engine are described.
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The key words:compression process, internal combustesgine, multfuel capacity,
exhaust gases
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For engines with compression ignition, the main toxic componentx-of e
haust gases are nitrogen oxides, soothaamonoxide, and unburned hydroca
bons.

The rate of formation oNO-. almost directly proportional to the increase in
the ignition delay period. At the same time, the temperature of the cycle bas a d
cisive influence on the formation &iO-. The formationof carbon monoxide @
curs during the period of diffusion burnout and is determined primarily by the
lack of oxygen. To reduc€O emissions, it is necessary to intensify the diffusion
of oxygen into the combustion zone in the final combustion phase. Rgdiha
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CH content can be achieved by reducing the ignition delay period, which i& direc
ly affected by the parameters of the air charge at the start of fuel delivery [1].

Due to the increased level of supercharging of diesel engines and the need to
implement measures aimed at reducing Bigethere is an increased interest in-pre
chamber mixing, including the use of accumulating cavities and devicesrfor co
trolling the compression ratidReducing the compression ratio in the internal
combustion engine leads a decrease in the concentration of nitrogen oxides in
the exhaust gases [1]. The influence of such factors as the ratio of the surface aree
of the combustion chamber to its volume, the shape of the combustion chamber,
the mixture, the advance anglefa€l supply should be considered for reducing
the toxicity of the engines.

The organization of the mixture formation and combustion process hgs a si
nificant impact on the composition of toxic substances in the exhaust gases, and
the use of a controlled ngpression process in the internal combustion engine can
be used to reduce the toxicity of exhaust gases [2]. In this case, the seleeted co
trol method must be combined with the intensification of the working process of
each specific engine.

Engines with aradjustable compression process can be easily adapted to use
on different types of fuels, since they can change the temperature and pressure a
the end of compression, and, consequently, affect the period of ignition delay [2].

In addition to satisfactorpower and efficiency, these engines have aecept
ble dynamics of the operating cycle over the entire range of loading modes when
working on several types of fuels, for example, diesel, gasoline, any mixture of
them, kerosene, gaseous and liquid fuels.

In comparison with liquid fuel, gas has a higher octane numbéarl@Es.
Especially high antknock properties of methane, which is the main component
of natural associated petroleum gases. An exception among gaseous fyels is h
drogen, which has a low octanener (70) and requires special conditions if it
is used as a motor fuel. When hydrogen is burned, atogit source product is
formedwater.

Conventional internal combustion engines do not require large structural
changes when converting to hydrogen fddle key problem of using hydrogen as
a fuel for internal combustion engines, especially transport vehicles, is its storage
[3].

One of the most effective ways to increase the power and efficiency-of ca
buretor engines when converting them from liquidy&seous fuel is to increase
the compression ratio. For gas engines, the upper limit of the compression ratio
determined by detonation is higher and can read¢li3 @nstead of B9 for en-
gines running on liquid fuel. With an increase in the compressionataocm-
stant exhaust gas temperature, the engine power increases by 20%; with a co
stant power, the efficiency increases by 2@ and with a constant composition
of the working mixture, the power increases by 25%, and the efficiency increases
by 15 20%]2].

On engines that do not have special devices for changing the comprassion r
tio, it is usually increased in two ways: by installing a new cylinder head with a
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smaller volume of the compression chamber or new pistons with an elongated u
per part.

When onverting to a gabquid process for different types of diesels, the
compression ratio is selected so that there is an inequality between theatemper
tures: T<Ts<Tgv (Where TT is the seHignition temperature of the dliquid fuel
mixture; Tgy 1 is theselfignition temperature of the gasr mixture).

For diesels running on gas with a liquid fuel additive, the maximum atlow
ble compression ratio depends on the method of mixture formation. With jet and
vortex mixing, it is practically possible to workh@as at a compression ratio of
16-20 (depending on the speed and size of the engine).

The 4 42.5/60, 4 26/38 andi &3 BK43 engines were successfully tested
in the gadiquid cycle without changing the compression rakig (L3) [4].

When converting fromh i qui d f uel to gas, an inte
with a volume of 2885% of the combustion volume is installed instead of a diesel
nozzle, which reduces the compression ratio to a level that ensures the non
detonation combustion of the gaseous fudbng with reducing the compression
ratio, the diesel engine uses a main {g&s$ supply system and an Autonomous
pre-chamber gas supply system.

It should be borne in mind that gas engines with electric ignition of the mi
ture haveh = 0,26...0,30 anth, = 0,21...0,26; and for gdguid engines, which
currently have an average flow rate of
the pump when the engine is running only on liquid fuel, due to a higher c®mpre
sion ratio, it is characteristls = 0,36...0,% andh. = 0,29...0,36.

Previously, it was experimentally proved that -¢igaid engines, although
dualfuel, are more economical and allow switching from liquid fuel to gaseous
fuel and back at any time, including at full load [5].

The adaptation of enges to work on fuels of different fractional compos
tion is an actual direction of improving the internal combustion engine. &en u
ing high-octane fuels in diesels instead of diesel fuel, their Flammability and, co
sequently, the dynamics of the cycle dietate, which causes an increase i&m
chanical tension and wear of engine parts. At the same time, efficiency is reduced
and engine power is reduced.

To ensure mukfuel capacity, a number of methods are used: variabie-co
pression ratio; changing the atemperature at the inlet, recirculation of exhaust
gases; controlled injection and new principles for organizing the workimg pr
cess.

Recirculation is usually, used in idle and low load modes when the teamper
tures are too highl

To fully solve the proble of multi-fuel capacity in engines, it is necessary
to use a complex set of measures to prepare air for the moment of ignition and use
a controlled system for preparing fuel and feeding it to the combustion chamber.

Multi-fuel engines of the French mpary HispaneSuiza are equipped with
a separate vortex chamber of automatically adjustable volume [6, 7]. They are
adapted to work on diesel fuel, kerosene and gasoline. Continental (USA) [8]
when developing an engine with different fuels, we investigatadya humber of
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combustion chamber variants in order to achieve satisfactory dynamics and eff
ciency of operating cycles.

When converting diesel to various light fuels, there is a problem ofythe d
namics of the combustion process and reducing the igniétay gheriod.

Therefore, to use gasoline with an octane number greater thér 22....25
is required. This compression ratio must be the initial highest compression ratio of
a multi-fuel engine [2].

The flammability conditions of the various types oflfused, as well as the
method of mixing and parameters of the fuel injection equipment determine the
range of changes in the compression ratio.

Engines with an adjustable compression process can be converted to work
with different types of fueHowever, ertain experimental finishing works are-r
quired, for example, the choice of the optimal injection advance angle for the fuel
grade and measures to ensure the start of the diesel engine at low temperatures
which, in turn, can be solved by [9]:

1) changesn the design of the internal combustion engine (optimization of
the algorithm for controlling the fuel equipment in the stgrtmodes, increasing
the power of the starter, etc.), this direction can also include the use -of low
viscosity (thickened) oils;

2) the use of special technical means, which are usually divided into two
groups:

- prestart preparation toolssystems that ensure the creation of favorable
conditions for starting before the start of engine scrolling;

- means of facilitating staxip - systems that ensure the creation of favorable
conditions for starting after the start of the engine, can include special starting fl
ids with a low seHignition temperature, which are injected into the combustion

chamber at the time of staup.
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METHODS FOR DISPOSAL MACHINE PARTS MADE OF
THERMOPLASTIC MATERIALS
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Archakov B.M. (Moscow automobile and road construction state technical un
versity (MADI))
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The analysis of various methods of disposal machine parts made of thermoplastic
materials. The advantages and ativsantages of disposal, thermal, physical, chemical
and biological methods of disposal of thermoplastics are considered.
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BRUSHLESS ALTERNATORS: RESEARCH AND ANALYSIS FOR
ADAPTATION TO VEHICLES
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(Don State Technical Univaty, Rostovon-Don, Russia
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Some options for improving the brushless alternators are consideredding
research possibilities on adapting of brushless alternators to vehicles.
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Key words brushless alternar, adverse climatic conditions, connection of capa
itors and anchor winding, copper loss
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The actions of drivers of passenger transpmitthe streets of Voronezh areneo
sidered. It is proposed to make changes to the rules of the road of the Russiaax Feder
tion to ensure traffic safety.
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Key words street, driver, transportules, safety
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The prospects for the development of electric vehicles in the Russian Federation
are considered, and the reasons that hinder the development of this poptysenof
rolling stock are identified. Special attention is paid to the existing method of charging
and the types of batteries used, their advantages and disadvantages are giveni-The env
ronmental hazard of their components and ways to minimize the impalcé envira-
ment are given.
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STARTING SYSTEM OF THE INTERNAL COMBUSTION ENGINE USING
THE CAPACITOR START -UP
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Zotov A.V., Sychewa M.A., Gamoyunov E.A., Shifrin V.G.
(Don State Technical University, RosMDon, Russia
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The device for the capacitor starp of theinternal combustion engine (DVS) in
conditions of increased loads and low temperatures is considered, which helps to i
prove the conditions of electsiarter startup of the DVS at low temperatures
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Key words internal combustion engine, capacitor start, capacitor (ionistor), increased

loads, lowered temperatures
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OVERVIEW OF VEHICLE FUEL SYSTEM TYPES
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This paper presents the main types of fuel systems used in cars.
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[ Ot dzS s [ BME soaMC d2 OQsslctsdgead @Qdzedzth)lz H Ode-Mmis o § dzdz'
ud Medeojtomdlsyls (foérr), 6. [BMTsO,
Marenkov 1.G. (Moscow automobile and road construction state technical university
(MADI))

ltcso jHjdz OdOdzdL ¢ tetsB dzj o3, oL dd O hdn {tec
L dzj d3J dzlstseo  ff dzj o ZOIsdyd ME 5?2 YsHO BB JOdfstcisty dzf -
yddzr otsLdzdC dztse j dzdww dzOdBtdzj §j tOMY tetsMmistc Odzj dzdz
dzdw. 1 B8¢C0L0Ods, vyt sHdddd dqL §jtmfiSisde dz' -
L dzj a3 dzlstse  f dzj o dZOIsd yd MEts?2 Y tsHeo iMEd HEStetsy dz' n
dLeltsodz dzed Pdzd dsf Bdzf i3 sdz' = ftesf dIsr 9 O h 2 M
The analysis of problems arising during the operation ofmatallic elements of
the air suspension of road vehicles is carried out. The causes of the most coeamon d
fects and ways to eliminate them are analyzeds Bhown that one of the promising
ways to increase the durability of air suspension elements of road vehicles is the use in
the manufacture and maintenance of polymer impregnating compounds.

sdz¢ yjorj MEwEPd j] BOMdd' , §tHo jHF@dz .dzj B IsO
Key wordsroad vehicles, suspension, Aoretallic materials.
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tcOMYf tetsMmistc Odzj dad § UB&EQGBB f dzaj © BOIsgyj M¢
fNise © f dzj o BOIdU) ME 52 YsHe jMEdMNE f dgee-j #its |
9 J M O], L OC dz yose lsmwv o Btsdzr h j2 ca-s¢ 1
dzsflsd "tsHO, fttshisFHls] BMdzEzy deo Oddw [ 1

Ldztse W *anﬁdZIZ@B@lﬂﬁﬂd%li“anlsaJdZdztS A 4
Medd wixdd" dzOctelzy jddW HYIOOdEMY jde- R L d
dzr » IRdizser odyJded] 5 HBteBEOA BJL Iso j
ZHOtdzr d@3 dzOctelzL COdz dzO@ + dzj dzj dalsT f sH e j M
dZOH j 4 dz2OV tcOBtsIsO fsHea jMSd d +WWJ CAs-do da

fr]lsaq’? 2O Cttef z2fp BOM d dzr .
dz' 8 HOdzgdzts?2 tcOBBIsT tsavdp2dzW tg BNt Is ' Q@ dalR iz
n ldzj i3 dgsse Y sHe JMEd [, eorw ' '
dzseo jdzdvw d MY tsMmtse tso IZfr]IStGOdZJdZCf
ts S
Iz
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Ho jMCO dzg Bts?2 BOMNdder MmMsMmistsd q’

ts Mstets2MmMlse d { dzj B3 dzlstseo  Ctoj f dzj Sz ?
sHe jMEd ¢ dtsdey jtetsdze tcOd3 smizh j Miseo dzw
tesdzh Isj 2 dz0. | ttsdzd dzOftcOQo dzwv e h j e 8O dzj
dud M2 YsHeimcyj rf dhfsd Lkz¢lshv &Y
ftczed?2 1 dzj dsj dzls ftej HilsOo dzs)sls o fipfs ezl 2 ff
Bdtecso Odedzets?2 tojLddzr, o Ctlstster 2 fsHBJ Isv
Metc®. | OMwhdds EmMstets2 Mlsotsds o  dzj 9o @OIsd -
ststc (tedfm. 1).
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t Mz did edldzyd f f Odz? dzOw MMnr j B30 § dzj 9 BOI
1i tor v Oicy, dzj2o d5ts Bz® @@ o ls d L1 @ lotistezh Is4i 2 dz

4 fooich 8 dZOftcOQodzweh jets EMlstcs2®ise O
JHddzw jIsiqpw ) ttORBS2. Yy jtejL tr yoe dzO tOcC
9 CtdsOCIj CtsdzjmMO M HBttses?2. [d2 Y4 ¢t
sid tslsdtsthEdyj dz@dsd dz" .
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