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ferent design models and assumptions for the mobile
units and the track has been evaluated.

Originality. We have determined the relations be-
tween the parameters of horizontal and vertical burrs in
rails and the changes in burden, stability and movement
safety of the mine cars at straight and curved sections of
the rail track. We have discovered the resonance pheno-
menon caused by the proximity of the frequency of forced
and natural vibrations of cars and determined critical speed
for the safe mode of movement. We have determined the
right scheme and allowance for moving units with loose
and firm mounting of wheels on axles of wheelpairs.
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Practical value. The obtained results of the research
can be used to develop technical standards for construc-
tion, maintaining and repair of the rail track taking into
account valuation of allowances for the rail track width,
horizontal and vertical irregularities, and providing the
required burden, stability, and movement safety parame-
ters.
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THE EMERGENCY SUPPORT MADE OF THERMOPLASTIC POLYMER
COMPOSITE FOR SAFE OPERATION OF PNEUMATIC-TIRED WHEEL
OF CARGO VEHICLE

Purpose. To develop the means of creation of thermoplastic polymer composites with long-term constructional
properties for safe operation of tire products.

Methodology. To achieve the goal we have used the empirical research methods (standard and model physical and me-
chanical test of the composites under long-term static and dynamic compression loads) in the laboratories of the Ukrainian
State University of Chemical Technology and VAT “Dniproshina” (Ukraine) and have conducted the microscopic laboratory
research in the National technical University of France (Sent-Etienne).

Results. We have considered the functional appropriateness to retrofit the traditional pneumatic-tired wheel with a
special emergency support to ensure the safety of cargo vehicles in case of pneumatic tires damage. According to mod-
ern requirements of resource saving and environment protection in creating new products or additional items to already
existing ones, the wheel running gear should retain acceptable level of its operational properties in the state of emergen-
cy rolling and repairability of damaged tires and have unlimited capacity for recycling. The research in the field of ma-
terials engineering allowed us to use the specially designed thermoplastic polymer composite for the emergency support
development instead of traditional rubber, which is unacceptable for this purpose. A special list of constructional and
technological properties allows us to avoid many problems of production, exploitation and processing, but require such
constructional solutions of emergency support which let us to avoid using reinforcing elements.

Originality. For the first time a test model has been suggested and a list of parameters and level of long-term construc-
tional properties have been defined for the material of emergency support of wheel running gear of cargo vehicle under
compressive load. We have defined the mechanism of combined mechanical and physical contact between fibrous filler
and polymer matrix, which gives us the possibility to make predictable changes of long-term constructional properties of
thermoplastic composite.

Practical value. The design of the thermoplastic polymer composite produced from fresh and secondary raw mate-
rials has been tested for its technological appropriateness for development of the emergency support for upgrading the
cargo vehicle wheel running gear with pneumatic tire 365/80R20 140K.
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lications. It seems to be unwise to assess damages from
possible loss of human life and health in the traffic acci-
dents caused by the sudden damage of pneumatic tires
since this can be avoided by upgrading the traditional

An introduction, indicating article’s scientific
problem and analysis of the recent research and pub-
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pneumatic-tired wheel of vehicles with special emergen-
cy support providing the desired traffic safety. Despite
the technical solution is relatively simple [1, 2], its prac-
tical implementation requires to solve a lot of construc-
tional and technological conflicts caused by the lack of
commercially attractive constructions of the emergency
support at the market.

Besides purely humanitarian considerations, especial-
ly in today’s increasingly growing requirements for re-
source and environmental advanced products, and the
more additional items to already common designs, tech-
nical and economic component implementation of this
decision has essential value. So, upgraded with special
emergency support our pneumatic-tired wheel must keep
operational properties at stationary rolling and appropri-
ate reproduce during emergency rolling. Since such
emergency support is an additional element, so it in-
creases the attractiveness depending on success issues -
preserving of repairability of damaged tires to further ex-
ploitation and of finding the universal material with mi-
nimal density which allows us to avoid the use of rein-
forcing elements in the design and realize the benefits of
recycling.

Unsolved aspects of the problem. Under these con-
ditions, it becomes principally impossible to consider any
rubber as a construction material of emergency support,
which is a traditional reaktoplastic polymer composite
for tire products [3]. It is the reaktoplastic structure
which does not allow realizing the benefits of recycling,
while providing acceptable properties for use in multiple
tire products, tires.

Previously made systematic materials research of
thermoplastic polymers [4, 5], which on the structure can
realize the benefits of recycling, provided fundamental
understanding relatively the possibility of using them for
making emergency support. In these circumstances, pre-
requisites are provided to solve the questions not only in
traffic safety, but also in production, operation and dis-
posal ecology. In accordance with the above considera-
tions, [6] unpneumatic performance of emergency sup-
port (Fig. 1) looks more appropriate, it requires a revision
of traditional criteria for investigation of polymers.

Although for many decades, there are common me-
thods of physical and mechanical studies of polymeric
materials [7], the use of which requires compliance of
regulated impacts, their results provide an opportunity to
make a correct comparative conclusions. While for the
calculation the product requires knowledge of numerical
level of constructional parameters of material at a load
approached to operational one, this does not conform to
generally accepted methods of physical and mechanical
studies.

In the absence of any systematic data on similar ob-
jects and conditions of their loads, it was offered to pro-
vide safe pneumatic-tired wheel both as calculation and
experimental model, to define conditions of the loading
under static and dynamic compression (Fig. 2). We con-
sider the example of emergency support for retrofit pneu-
matic-tired wheel 365/80R20 140K of cargo vehicles.
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Fig. 1. Safe pneumatic-tired wheel in an emergency,
where: traditional wheel rim (1), traditional pneu-
matic tire in damaged condition (2), unpneumatic
emergency support (3)

According to the terms of loading of the emergency
support, the result of measurements of the object is given
in the form of thick-walled cylinder by established em-
pirical relationship to measurements on standard cylinder
[8]; we have found conditions, list and level of parame-
ters of long-term constructional properties of material
compression to:

— elastic-hard properties which are summarized by
the conventional modulus of elasticity (Eg,,, MPa), pro-
viding the ability to predict the level and change the ki-
nematics of pneumatic-tired wheel in emergency static
tiredness (Fig. 2, a) and dynamic (Fig. 2, and considering
Fig. 2, b);

— absorptive capacity, which is generalized by the indi-
cator of hysteresis (Hg,, rel. units.), providing the ability
to predict changes in level of comfort of pneumatic-tired
wheel in an emergency dynamic tiredness (Fig. 2, b);

— long-term resistance, which is generalized by the
indicator of relaxation of tension (o(t), MPa), providing
the ability to predict preservation traction capacity of
pneumatic-tired wheel in static emergency load for the
duration of the guaranteed service life of tire (Fig. 2).

Analysis according to the criterion of dynamic tired-
ness in rubber compression of cargo tires in damaged con-
dition, allows to define the desired level of indicator Egyp,
(Fig. 2, a) avoiding its destruction and preserving repaira-
bility for further use after the emergency rolling. By the
criterion conditional tension of contact
ocont. = 1.5 MPa and a geometrical factor of emergency
support, for which parameter of relative deformation is
Eqp. = 2.5%, the material required for emergency support
level of indicator is Eg,, > 59.2 MPa, which is almost an
order greater than the possibility of traditional rubber.
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Movement of cargo vehicle (Fig. 2, b) in the statio-
nary state (speed indicator of stationary rolling
V=110 km/h) does not provide the load of emergency
support, whereas it provides movement in emergency
condition (speed indicator of emergency rolling
V= 40 km/h). The level of indicator Eg,, =59.2 MPa
calculated by standard level of indicator loading speed
v = 100 mm/min, whereas in practice V., index = 40 km/h
corresponds to level of parameters frequency of load
v =5 Hz and loading speed v = 1400 mm/min.

100
I Equp. =25 %o

% |

ES“P_, MPa
“ \
40 I

20

Numerical values

Geons=1,5 MPa

O
0 1 2 3 4 5 6 7 8

nnnnnn

Convenctional deformation in compression (&, %)

a)

%3
S

Vs.r.=110

Ve.r.=40 km/hour km/hour |

IS
S

‘0.10-2, mm/min

Numerical values

20 /
10 v, Hz
| — v.10-2=1
mm/min R -I'

0 20 40 60 80 100 120

Speed of rolling (Vr., km/)

b)

Osup.
at loading.

Sup.(tierv)
after loading

Oy, =0,1 MPa

Convenctional tention (o, MPa)

0 1 2 3 4 5 6 7 8

Relative deformation in compression (g, %)

c)

Fig. 2. Parameters in compression material of emergen-
¢y support: (a) conventional modulus of elasticity
(Esup, MPa) in tension of contact 0., = 1.5 MPa
and relative deformation &, = 2.5%, (b) the fre-
quency of loading (v, Hz) and loading speed
(v, mm/min) during emergency rolling with speed
Ve, = 40 km/h prolong t,, =1 h and relative de-
SJormation &, = 2.5%, (c) relaxation of tension
(o(t), MPa) for a guaranteed lifetime tire t,,,, = 5 years
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Presented loading conditions of emergency support
allows us to predict the change of kinematics and com-
fort pneumatic-tired wheel, according to the change of
elastic-hard properties and absorption capacity of the ma-
terial, only during rolling in emergency condition (indi-
cators: Ve, = 40 km/h and the term emergency rolling
ter. = 1 hour).

For traditional pneumatic tires the ability to be used dur-
ing five years, is provided, following the rules of service and
avoiding mechanical damage when saving traction capacity
of the tread, which is reflected by the indicator of guaran-
teed lifetime ¢, = 5 years. If pneumatic-tired wheel is up-
graded with the emergency support, relaxation properties of
the material (Fig. 2) should ensure avoidance of displace-
ment on the rim of pneumatic tire, regardless of condition,
providing sufficient long-term resistance. The ability to
avoid displacement of the pneumatic tire and emergency
support at the rim is defined by the indicator of the condi-
tional tension for a guaranteed term o(f,,) > 0,1 MPa. On
this occasion, the suitability of the application of material
for emergency support of pneumatic-tired wheel for car-
go vehicle must be investigated, simulating operational
requirements, subject to compressive load by the follow-
ing combination of factors influencing the experimental
samples:

e v = 100 + 1400 mm/min, which corresponds
Ver=4+40km/hatv=1~+5Hz;

* N =1+ 18000 cycle. if € =2,5% and v = 5 Hz, cor-
responding V.. =40 km/h att., = 1 h;

e v =100 mm/min. if € = 2,5% and t = 3600 s, when
the corresponding 6 (tsery,)> 0,1 MPa.

Presentation of the main research and explana-
tion of scientific results. In the absence of universally
recognized material for emergency support, functional
polymers acceptability when comparing with rubber,
the reaktoplastic polymer composite, traditional for tire
products. As thermoplastic polymers, polyamid (PA),
polyethylene (PE) and polypropylene (PP) were consi-
dered as per the prevalence of use. Functional accepta-
bility of the material was evaluated by scoring 1 + 4,
and if there’s 0, its use is unreasonable (Table 1).

According to the requirements for selection of ma-
terial of the emergency support the following is unac-
ceptable: for rubber there is a reaktoplastic structure
that makes impossible the implementation of recycling,
with insufficient level of elastic-hard properties, for PA
it is too high density, PE has too small long-term resis-
tance. PP (28 points) was elected, which has an extraor-
dinary attractiveness by the density, elastic-hard proper-
ties at low energy recycling. However, its usage is
caused by the need to solve some complex construc-
tional-technological issues — reducing the elastic-hard
properties and increase of absorption capacity while
preserving sufficient long-term resistance.
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Table 1

Comparison of the physical-mechanical testing
of polymeric materials

Conditions of testing rub- | Thermoplastic poly-
ber mer materials
PA | PE | PP
Physical properties, functional scores

level of calculated contact area PM-FF. However, [9]
from experimental data changes in the level and nature of
relationships, except p, have the opposite of expectations
if there is only one variable factor — the state of the sur-
face relief FF.

Table 2

Physical and geometric properties of components TPC

£=2,5 % and v=1+5 Hz
Parameter H in compression
£=2,5 %, v=5 Hz, 4 2 1 3
N=1+18000 cycles.

Parameter o(tserv.) in compres-

sion €=2,5 % 0 4 0 3
and v=100 mm/min
The constructional scores 8 16 9 21

The functional acceptability,
scores

11 21 13 28

Obtaining an acceptable complex of constructional
and technological properties in compression for PP, it is
offered to implement in the case of creation on its base of
thermoplastic polymer composite (TPC) in the above-
mentioned polymer matrix (PM) and fibrous filler (FF).
At the same time preservation of attractive technological
properties of TPC, that retain the ability to recycling,
provides compliance with specific requirements for the
chosen FF, the chemical inertness to the PM.

In establishing and understanding the empirical influ-
ences on the properties of TPC and considering the pos-
sibility of components with different levels of parameter
density (p, kg/m3), it was suggested to manage at the
same time on two grounds contents: the weight (CTPC,
wt.%), considering as a technological system and volume
(VTPC, vol.%), considering as a mechanical system

CTPC = CPM + CFF ta VTPC = VPM +VFF,

where CTPC, CPM, CFF - the weight content TPC,
PM, FF; VTPC, VPM, VFF — the volume content TPC, PM,
FF.

In order to avoid the influence of geometric factor FF
chosen with similar dimensions (Table 2), anid fiber
(AnF), polymeric nature of which causes smooth surface
relief, with the near level by parameter p of PP, whereas
twice as much level of a basalt fiber (BF ), mineral na-
ture of which provides rough relief.

The presence of AnF or BF in the TPC, subject to ad-
herence the same level of CFF demonstrates the differ-
ence almost twice in the level of VFF, which must be ac-
companied in accordance with the difference between the
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Density 2 1 3 4 .
Temperature of processing N 2 2 3 for weight and volume content
The physical scores 3 5 5 Compo- |Density of| Diameter Content of components

Constructional properties, functional scores nents compo- FF TPC weight / volume

- - of TPC nents (d, mkm) (C, wt. %/ V, vol. %)

Parameter E in compression (0, k /mg)
=0,5+7,5 % and 0 3 2 4 st
=100 mm/min pP 900 - 100+70 / 100+75
Parameter E in compression 0 3 5 4 AnF 1140 13 0+30/0+25 -
£=2,5 % and v=1+5 Hz BF 2300 14 - 0+-30/0+14
Parameter E in compression
£=2,5 %, v=5 Hz, 0 2 3 4 .
Ne1-18000 cycles. The gradual change by the weight content of the TPC
Parameter H in compression 4 ) | 3 demonstrates display the following trends:

— index p (Fig. 3, a), the level of which depends entirely
on the physical properties of components and varies only in
proportion to their content, the storage requirements low
density, it is appropriate to use FF polymeric nature;

— index E (Fig. 3, b), whose level in the presence of
BF, unlike AnF differently changes at the beginning and
after tiredness, by staying too large as the level and the
difference, so the requirement to reduce the level of elas-
tic-hard properties should have FF with smooth relief;

— index H (Fig. 3, ¢), whose level in the presence of
AnF, unlike BF, changes in different ways at the begin-
ning and after tiredness, staying too large as the level and
their difference, so the requirement to increase the ab-
sorptive capacity should have FF with rough relief;

— index o (t) (Fig. 3, d), whose level in the presence
of BF, unlike AnF differently varies with load and after
it, by staying by the a sufficient level at twice smaller
weight content, but at a much greater difference, there-
fore, for requirement to preserve a sufficient level of
long-term resistance should have FF with rough relief.

Presented empirical dependences allow summariz-
ing the influence of the surface relief of inert FF on
elastic-hard properties, absorption capacity and long-
term resistance in compression, by suggesting following
mechanisms of combination mechanical and physical
contact PM-FF.

FF with smooth relief forms mainly physical-
mechanical connection with PM, which slows the ther-
momechanical destruction of components of the TPC. This
is indicated, with increasing FF content fundamentally the
same change trends in level of E, regardless of loading
cycles, and fundamentally opposing change trends in level
of H, depending on the loading cycles, 6 and G (ts.)-

FF with rough relief forms a transitional value of Me-
chanical-physical to physical-mechanical connection
with the PM, which activates the thermomechanical de-
struction of components TPC. This is indicated funda-
mentally opposing change trends in the level of E, de-
pending on the loading cycles, and fundamentally the
same change trends in the level of D, regardless of
cycles, 6 and 6 (tery.)-
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Fig. 3. Parameters TPC depending on the weight content FF
(CFF, wt%) - BF or AnF, where: a) density
(p, kg/m3); b) conventional modulus of elasticity in
compression (E, MPa) and c) hysteresis in compres-
sion (H, rel. units.) in the beginning (N = 1 cycle.) and
afier (N = 18 000 cycles). tiredness ¢ = 2.5% and
v =5 Hz; d) conditional tension relaxation in compres-
sion (o (1), MPa) at the beginning and after (forecast
tery = 3 years) the load v = 100 mm/min, € = 2.5% rel-
ative to o (ty,,) = 0.1 MPa (dotted line provided)
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Thus, empirically given the opportunity to provide an
acceptable complex of constructional-technological
properties of the TPC (relative to the PM reduce the level
of E, increase the level of H and conservation level of
o(t)) in accordance with the state of the surface relief FF.
Dependence reproduces the mechanism of combination
of mechanical and physical contact PM-FF, but that does
not affect the density of the TPC, which is due to the
physical properties of selected FF.

Assuming the absence of restrictions in the general
application of the above mechanism combination of me-
chanical and physical contact PM-FF, while creating that
is regardless of the nature of the filler, TPC and trying to
avoid the influence of excessive level of p for FF with
rough relief an attractive looks search options for creat-
ing FF polymeric nature with rough relief.

Developed means of providing the relief rough to
smooth surface FF of polymeric nature, based on AnF,
according to which wunder suitable constructional-
technological properties is the lowest level of p. Artifi-
cially produced anid fiber with rough relief (AnF + A),
the first FF polymeric nature with expected relief, almost
no changes in p purposefully gives TPC the desired com-
plex of long-term constructional properties.

Studies the preserving of acceptable ability TPC prin-
cipal composition PP + (AnF + A) to recycling provided
by three times (1 — 2 — 3) consistently carried out at
constant processing technology and composition.

Increasing of weight content (AnF + A) in the TPC at
1 and 3 processing, under conditions of compression at
the beginning and after dynamic tiredness and static load,
demonstrates the display of the following trends:

— index p (Fig. 4, a), the level of which depends en-
tirely on the physical properties of components and va-
ries only in proportion to their content, provided close
level for all applicable components of the density of the
composite remains almost unchanged;

— index E (Fig. 4, b), which level is regardless of the
number of recycles equally changes at the beginning and
after tiredness, gradually reduced the level and difference
that meets the requirements for reduce the level of elas-
tic-hard properties;

— index H (Fig. 4, ¢), which level is regardless of the
number of recycles equally changes at the beginning and
after tiredness, gradually increases by the level and de-
creases the difference that meets the requirements for in-
crease the level of absorptive capacity;

— index o (t) (Fig. 4, d), which level is regardless of the
number of recycles equally changes with and after the load,
gradually remains sufficient by the level with less difference
and almost twice smaller weight content (AnF + A) than
AnF (Fig. 3, d), which meets the requirements for by the
saving a sufficient level of long-term resistance.

Research conclusions. Based on the generalization
of research constructional-technological properties of
TPC considered according to the detected dependencies
predicted impact of offered specific recommendations for
the effective use of materials science capabilities in de-
veloping emergency support for the safe operation and
environmental of pneumatic-tired wheel.
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Fig. 4, a, b. Parameters TPC depending on the weight
content of FF (CFF, wt.%) polymeric nature with
rough relief (AnF + A) and amount of consecutive
recycling (the first - and third Ix - 3x), where:
a) density (p, kg / m’), b) conventional modulus of
elasticity in compression (E, MPa)

Kinematics of pneumatic-tired wheel with a damaged
pneumatic tire provides elastic-hard properties of TPC,
which, despite their decreasing while the creation, remain
excessive.

In such circumstances it is appropriate in an array of
emergency support to perform the appropriate by vo-
lume and shape cavity or cavities that allow making the
desired redistribution of the load, providing the desired
level of relative deformation, and significantly ease the
design.

Comfort of pneumatic-tired wheel with a damaged
pneumatic tire is provided by absorbing ability TPC
that while creating almost identical to its level for the
rubber, the traditional material of tire products. If it is
necessary to increase the comfort of the emergency
support, you should increase the level of relative de-
formation that, by analogy with constructional means
for changing kinematics can also be achieved by the
implementation of the array corresponding by volume
and shape of the cavity or cavities.

Integrity of pneumatic-tired wheel with a damaged
tire is provided by long-term resistance TPC which while
creating is not only maintained at a sufficient level, and
even significantly increased. Within needs of transmis-
sion torque and braking force when there is no displace-
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ment on the rim it allows us to consider the possibility of
execution of the cavity or cavities without any restric-
tions in any part of the array of emergency support.

The safety of pneumatic-tired wheel with a damaged
tire provides enough capacity TPC for long-term ex-
cerpts static and dynamic compression, saving from de-
struction array of emergency support in conditions of
emergency operation. Thus, following the appropriate
limits on contact loads in compression for rubber pro-
vides preservation damaged tires not only from the final
destruction and fire, and even further exploitation after
proper repair.

Environmental friendliness of pneumatic-tired wheel
with a damaged tire provides preservation TPC while
creating thermoplastic structure. If using a unified TPC
for making the entire array of emergency support, avoid-
ing the use of any embedded structural elements, is al-
most unlimited capacity for recycling.
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Fig. 4, ¢, d. Parameters TPC depending on the weight
content of FF (CFF, wt.%) polymeric nature with
rough relief (AnF + A) and amount of consecutive
recycling (the first - and third Ix - 3x), where:
¢) hysteresis in compression (H, rel. units) in the
beginning (N = 1 cycle) and after (N = 18 000 se-
ries) tiredness ¢ = 2.5% and v = 5 Hz,; d) relaxation
of the conditional tension in compression
(o(t), MPa) at the beginning and after (forecast pro-
long te,, = 5 year) the load v = 100 mm / min,
e = 2.5% relative to o(ty,.) = 0.1 MPa (dotted line
provided)
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Since the recycling is undertaken, levels of E and o
(tserv-) gradually reduce, with increasing H desirable ac-
cording to the number of executed recycles, gradually re-
duce the volume or shape of the cavity or cavities in the
array of emergency support.

The damaged tire, saved for repairs and further opera-
tion, does not require resources to manufacture new tires
or for the disposal of the old one. Using TPC for devel-
oping emergency support is even inappropriate to make
comparisons with the negative impact on the environ-
ment and too large resource intensity of manufacturing
processes and recycling of pneumatic tires.

Thus, providing for the safe operation and envi-
ronment traditional pneumatic-tired wheel allows
avoiding many problems of retrofitting with special
emergency support of thermoplastic polymer compo-
sites created by the special list of constructional-
technological properties.
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Meta. Po3poOka 3aco6iB CTBOpPEHHS! TE€PMOILIACTH-
YHOTO NOJIMEPHOTO KOMIIO3UTY 3 JOBIOTPHUBAINMH
KOHCTPYKLIHHUMH BIACTUBOCTSAMH JUIS OE3IEYHOI eKc-
TUTyaTamii IMWHHUX BHPOOIB Ta EKOJOTIYHHX YMOB IX
BHPOOHUIITBA.

Metoauxka. /[ qOCATHEHHS TOCTAaBIEHOI MeTH Oy-
J¥ BUKOPHCTaHI HACTYIHI METOIH JIOCTIIKEHHS: CTaH-
JapTHI Ta MOAeNbHI (i3uKo-MexaHidHI BUIPOOYBaHHA
KOMIIO3UTY NPHU JOBrOTPUBAIOMY CTaTUYHOMY i TUHA-
MIYHOMY HaBaHTa)XEHHI IIPU CTUCHEHHI B JabopaTopisx
JBH3 » Y KpaiHCBKUI Jep:KaBHUN XimiKo-
TexHoJyoriuHuit yHiBepcuter” ta BAT , JIHinpommHa®
(YkpaiHa), MIKpOCKOIIIYHI JOCIIPKEHHsI B J1aboparopi-
ax ,,HamioHanpHOTO TexXHiIYHOTO YHiBepcurery Dpan-
mii* (M. Cent-ETben).

Pe3yabTaT. PosrmsiHyTO (QyHKIIOHANBHY TOLINTB-
HICTh JOOCHAIEHHS TPaJIULIHHOTO KOJICHOIO pyIIis
CICI[IaIbHOI0 aBapiHOIO OIMOPOI0 s 3a0e3ICUCHHS
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TEOTEXHIYHA I TIPHUYA MEXAHIKA, MAWWWHOBYAYBAHHA

0e3meKn pyxy BaHTXHUX TPAHCIIOPTHHUX 3ac00iB y pasi
MOIIKO/DKEHHS ITHEBMAaTHYHOI HmIMHM. BixmoigHo mo0
CydJacHHX BHMOT pecypco30epeskeHHs Ta eKOJIOTi9HOCTI
MpY CTBOPEHHI HOBITHIX BUPOOIB, a TUM OiJbIN AOJAT-
KOBUX €JIEMEHTIB Ul BXE IOUIMPEHUX KOHCTPYKLIH,
OKpiM 0e3yMOBHOI MOTpeOU NMPUHHATHOTO BiATBOPEHHS
eKCIUTyaTal[iiHUX BJIACTMBOCTEH Yy CTaHi aBapiiiHOTO
KOYEHHS KOJIICHOTO pyIIisi, BiH IIOBUHEH 30epiratu pe-
MOHTOIIPHJIATHICTh TIOMIKOKEHOT IIMHKU Ta 3/aTHICTB,
0 MOXIIUBOCTI, 0 HEOOMEKEHOTO PEeIUKIiHry. Marte-
piajo3HaBUi MOCHIIKCHHS O3BOJHIN OOTPYHTYBAaTH
3aCTOCYBaHHS CIICLaJbHO CTBOPEHOTO TEPMOIUIACTHY-
HOTO TOJIIMEPHOTO KOMIIO3HUTY TIPH PO3poOdLi aBapiifHOi
OTIOpH, Ha BIAMIHY BiJ HENPHUITHATHOTO AJIS IIHOTO Tpa-
JTUITIHHOTO PEaKTOIUIACTHYHOTO MOJIMEPHOTO KOMIIO3H-
Ty IIMHHUX BUPOOiB — ryMu. OcoOauBHiA MepetiK KOHC-
TPYKLIHHO-TEXHOJIOTIYHUX  BIIACTHBOCTEH  J03BOJISIE
YHUKHYTH 0araTboxX Mpo0JjieM BHUPOOHHIITBA, EKCILTya-
Tauii Ta nepepoOKH, OJHAK MOTpedye KOHCTPYKIIHHUX
pilIeHb aBapiifHOI ONOpH, 110 YHHKAIOTh 3aCTOCYBaHHS
apMYIOUHUX €JIEMEHTIB.

HaykoBa HOBHM3Ha. Ynepiue 3alpolOHOBAHO po3pa-
XYHKOBO-EKCIIEpHMEHTAJIbHY MOJEIb Ta 03HAYEHO Iepe-
JK 1 piBeHb MMOKa3HUKIB JOBIOTPHUBAIHX KOHCTPYKIIiH-
HHUX BJIACTUBOCTEH 32 YMOB HAaBaHTa)KCHHS IPH CTHC-
HEHHI Marepiaily aBapiiiHOi OMOpH KOJIICHOTO PyIIisl Ba-
HTa)XHOTO TPaHCIIOPTHOTO 3aco0y. BusHaueHo MexaHi3m
MOEHAHHS MEXaHIYHOTO Ta (hiI3UUHOTO KOHTAKTY BOJIOK-
HHCTOTO HalOBHIOBAYa 3 MOJIMEPHOIO0 MaTpHLEIO, Ha ITi-
JICTaBl SIKOTO BCTAQHOBJIEHA MOJJIMBICTH MPOTHO30BaHOI
3MIHM JOBIOTPHBAINX KOHCTPYKIIHHHMX BJIACTUBOCTEH
TEPMOIUIACTUYHOTO KOMITO3HTY.

MpakTuyna 3HayumicTs. [IpoBeneHo BunpoOyBaH-
HS KOHCTPYKIIITHO-TEXHOJOTIYHOI IPUAATHOCTI CTBOpe-
HOTO TEPMOIUIACTHYHOTO MOJIMEPHOTO KOMITO3UTY 3 Tie-
PBUHHOI Ta BTOPMHHOI CHPOBHHHU IIPHU PO3POOII aBapiii-
HOI OITOpH AJIST AOOCHAIIEHHS KOJICHOTO PYIIis 3 ITHEB-
MatugHoto 1mmHOoI0 365/80R20 140K BaHTaxXHUX TpaHC-
HNOPTHHX 3aC00iB IPHU BUKOPHCTAHHI iX JUIs IIEpEeBE3CHHS
BaHTaXIB y TipHWYid, OyJIBEeNbHIA Ta IHIIMX raimy3sx
HPOMHCIIOBOCTI.

Ki1ro4oBi ciioBa: 6esneunuil pyx, asapiiina onopa KoJi-
CHO20 PYULisl, MEPMONAACTUYHULL NONIMEPHULL KOMIO3UM

Heas. Pa3paboTka cmocoOOB cO3MaHUS TepMOILIA-
CTUYHOTO TIOJIMMEPHOTO KOMIO3UTA C JOJITOBPEMEHHBI-
MH KOHCTPYKLUHOHHBIMU CBOWCTBaMH JUIsi O€30IacHOM
9KCITyaTalliy IIUHHBIX W3IEIMH M 3KOJIOTHYECKHUX yC-
JIOBUM MX TTPOU3BOJICTBA.

Metoauka. JIns JOCTHIKCHHUS NTaHHOW IENHM ObLIN
UCIIONIb30BaHbl  CJICAYIONIME METOAbl HCCIIEIO0BaHUS:
CTaHJApTHBIEC U MOJCJILHBIC (l)I/l3I/IKO-MexaHl/I'-IeCKI/Ie uc-
TIBITAHUS] KOMITO3UTA TIPH JOJITOBPEMEHHOM CTaTHYECKOM
U ITMHAMHYECKOM Harpy>eHHH IpH CKaTWu) B Jabopa-
topusix ' BY3 ,,Vkpannckuil rocyaapcTBeHHBIN XUMUKO-
TexHonmornueckuii yauBepcuret u OAO , JIHempomm-
Ha* (YKpamHa), MUKPOCKOTIMIECKHE HCCIIEJOBAaHUS B Jia-
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Ooparopun ,,HarmmoHaIbHOTO TEXHUYECKOTO YHHBEPCH-
tera @paniun‘ (r. CeHT-OThEH).

Pe3yabTaThl. beta paccMoTpeHa (yHKIIMOHAIBHAS
11e1eco00pa3HOCTh JOOCHAIIEHUS TPAaTUIIMOHHOTO KO-
JIECHOTO JBUXKUTENS CIELUAJIBHOW aBapUMHOW OIIOpPOH
Juiss obecrieueHusi 0€30MaCHOCTH JBMXKEHHSI T'PY30BBIX
TPAHCIOPTHBIX CPEACTB, B CIIydae MOBPEKICHUS ITHEB-
MaTHU4eckod muHbl. COTIIAaCHO COBPEMEHHBIM TpeOoBa-
HUSIM pecypcocOepekeHus] M SKOJIOTUH TIPH CO3AaHUU
HOBEHIIUX w3AeNui, a TeM Ooliee IOMOIHUTEIBHBIX
SJIEMEHTOB U YK€ PacHpOCTPAHEHHBIX KOHCTPYKIIHH,
KpoMme Oe3yCIIOBHOTO TpPeOOBAaHHS IMPHUEMIIEMOTO BOC-
CTaHOBJICHUS HKCIUTYaTaI[IOHHBIX CBOICTB B COCTOSIHUU
aBapUHHOIO0 Ka4yeHUs KOJIECHOTO IBMXKHUTEINS, aBapuii-
Has omopa JOJDKHA COXPaHUTh PEMOHTOIPUTOTHOCTH
MOBPEXJICHHOW LIMHBI U CHOCOOHOCTH, IO BO3MOKHO-
CTH, K HEOTPAaHUYEHHOMY PELMKIMHIY. MaTtepuanoBen-
YEeCKHUEe HMCCIIEJOBaHUs MO3BOJIMIIM 00OCHOBAThH MpHMe-
HEHHUE CHEeIHUaIbHO CO3AAHHOI0 T€PMOILIACTUYHOIO IO-
JUMEPHOTO KOMIIO3UTa MpHU pPa3pabOTKe aBapUHHON
OIIOpBI, B OTJIMYUE OT HENPUEMIIEMOIO Jis 3TOr0 Tpa-
TUITUOHHOTO PEaKTOIUTACTUYHOTO MOJIUMEPHOTO KOM-
MO3UTa IMUHHBIX H3AENNi — pe3wHbl. Crenuduaeckuit
nepedeHb KOHCTPYKIIMOHHO-TEXHOJIOTHYECKAX CBOHCTB
MO3BOJIAET MCKIIOUYNTH MHOTHE TIPOOIEMBI TIPOU3BOACT-
Ba, JKCIUIyaTallud W MepepadOTKH, OJHAKO Tpedyer
KOHCTPYKLMOHHBIX PELUIEHUN aBapUMHOW ONOpPbI, KOTO-
pBle HCKIIOYAIOT HCIOJIh30BAaHHE apMHUPYIOLIUX 3Je-
MECHTOB.

Hayynass HoBu3Ha. BriepBble mnpejuioxkeHa pacyer-
HO-IKCIIEPUMEHTAIIbHAS MOJENb UM 0003HAYCH MEpeYCHb
U YPOBEHb MOKa3aTesiel JOJrOBPEMEHHBIX KOHCTPYKIU-
OHHBIX CBOWMCTB B YCJOBUSX HATpYKEHHUS TMpPH CXKATHU
MaTepuanga aBapUMHON ONOPBl KOJIECHOTO JABMXKUTES
TPY30BOTO TPAHCIOPTHOTO cpencTBa. OmpenereH Mmexa-
HU3M OOBEJMHEHUS] MEXaHHWYECKOro U (u3uuecKoro
KOHTAaKTa BOJIOKHHCTOTO HAIOJHHUTENS C TOJUMEPHOU
MaTpHIlel, Ha OCHOBAaHUH KOTOPOTO YCTAHOBJIEHA BO3-
MOXHOCTb MNPOTrHO3UPOBAHUSA W3MEHEHUMN JOJITOBPEMECH-
HbIX KOHCTPYKIIMOHHBIX CBOWCTB TCPMOIIIIACTUIHOI'O
KOMIIO3HTA.

I[IpakTnyeckas 3HaYuMoOCThb. [IpoBeneHbI UCIBITA-
HUSl KOHCTPYKIIMOHHO-TEXHOJIOTMUYECKON MPUEMIIEMOCTH
CO3/1aHHOTO TE€PMOIIACTUYHOI'O MOJUMEPHOIO KOMIIO3H-
Ta Ha OCHOBE MEPBUYHOTO W BTOPUIHOTO CHIPBS MIPH pas3-
paboTKe aBapUHON OMOPHI AJIS JOOCHAIIEHHUS KOJECHO-
o JBUXKUTEIS c ITHEBMAaTUYECKOU LIMHOU
365/80R20 140K rpy30BBIX TPaHCIOPTHBIX CPEACTB IMPH
WCTIONB30BaHUHN HMX U TIEPEBO3KH T'PYy30B B TOPHOIA,
CTPOUTENBHON U IPYTHX OTPACIAX MPOMBIIIIICHHOCTH.

KiroueBble ciioBa: Oezonacroe 0sudiceHue, agapuii-
Hasi ONOpa KOJNEeCHO20 OBUIICUMENs], MEPMONIACMUYHDBIL
NOAUMEPHBI KOMNO3UM

Pexomenoosaro oo nyonikayii dokm. mexu. nayk B.1 Jup-
doro. [lama naoxooxcenns pykonucy 12.12.12.
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