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MAIIIHMH ITPA B3AUMOJENCTBUAU C AJITE3UBHBIMHA
MATEPUAJIAMMU ITPU OTPULATEJIBHBIX TEMIIEPATYPAX
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AnHoTanusi. B naHHOW cTarbe OOBEKTOM WCCIEIOBaHUS SBISETCS CTPOUTEIHHO-IAOPOKHAS
MaIlliHa, B3aUMOJCHCTBYIOIMAs CO CBA3HBIM TPYHTOM. B cTaThe aHanmM3mpyeTcs HCIIOIB30BaHHE
npotuBooOnenenuresnsHOM xuakoctn «MAXFLIGHT 04» B kauecTBe Marepuaia Iisi yCTPaHCHUS
aIre3un CHCTEMBl «TPYHT-METaJI», KOTOpasi BOZHUKAET B pabOTe CTPOMTEIHHO-JOPOKHBIX MAallHH
IIpU pa3pabOTKe BJIKHBIX CBSA3HBIX TPYHTOB B YCJIOBHUSIX OTPHLATENBHBIX TemrepaTyp. OcHOBHas
LIeJb IAHHOTO MCCIIeIOBaHMs — IOBBIIICHHE NPOU3BOMUTEIBHOCTH U Oonee 3ddexTrBHON padOTHI
CTPOUTEJIBHO-IOPOXKHBIX MAIIMH HPH pabdOTe C BIAXKHBIM CBS3HBIM TPYHTOM B YCIOBHSX
OTPHUIATENIFHBIX TEMIEpPaTyp HOCPEACTBOM YMEHBIICHHS aATe3WH BJIAXKHOTO CBSI3HOTO TPYHTA,
KOHTaKTHPYIOMIEro ¢ pabodrnM OpraHOM CTPOUTEIHHO-TOPOKHON MAIITIHEI.

IMPROVING THE EFFICIENCY OF CONSTRUCTION ROAD
MACHINES IN THE INTERACTION WITH ADHESIVE MATERIALS
UNDER NEGATIVE TEMPERATURES

Zenkov S.A., Balahonov N.A.
Bratsk Sate University, Bratsk
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Abstract. In this paper, the object of study is a constructimad machine that develops the cohesive
ground. The article analyzes the use of the MAXRHIGO04 anti-icing fluid as a material to
eliminate the adhesion of the “soil-to-metal” systevhich is used in the operation of construction
road machines in the development of wet cohesiits st negative temperatures. The main
objective of this study is to achieve higher pratiity and more efficient operation of construction
road machines when working with wet cohesive sbihagative temperatures by reducing the
adhesion of wet cohesive soil in contact with tteeking body of the earthmoving machine.

Introduction. One of the main reasons resulting in a the pradtct
decreaseof technological machines is adhesion réttbh an increase during the
development of wet cohesive soils under negativiei@mh temperatures.

There are four methods to control sticking and Zmeg of the soil to the
working bodies of technological machines. The fir&thod is the formation of an
intermediate layer the the “soil-to-metal” inteacThe second group includes
methods function is to reduce soil-to-metal adresgs by external action. The
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third group includes technological and mechanicathods to control adhesion.
The fourth group combines two or more approchedunce the soiladhesion and
friction described above [1].

One of the most common and promising methodic priaghtic [1], which
involves the creation of an intermediate layer undirface between the surface of
the working organ and the moist soil. The interraggliayer serves as a protective
shield for intermolecular interaction, providingeér movement of phase surfaces.
The intermediate layer is divided into liquid, slodind gaseous.

Results and discussion. Prophylactic agent "MAXFLIGHT 04" and
"OCTAFLO EG" are propylene glycol anti-icing fluidsd are intended for ground
anti-icing aircraft treating. The liquids have arweood anti-icing performance
when heated up to +A0%ithout any operational restrictions. The antrgiiquid
must be kept on the wings (Holdvertime) for thenfra3 minutes to 12
hoursperiod.It has the lowest limits of viscosifyatli SAE Type IV fluids, in some
cases even lower than those of the SAE type lligiLjds.

During the experimental studies, soil was usedatégory IV - loam, as the
most common in the northern areas of the Irkutgkore The soil moisture was 7.5,
12.5 and 17.5%, the time of “soil-to-metal” systeontact metal surface was 3, 5
and 7 minutes. This corresponds to the operatimgnpeters of technological
machines. The plan and the results of the expetiarenshown in table 1.

Tab. 1. The plan and results of the experiment
The experimental plan in natural values

Ambient Soil  The contact time of the Without ~ With impact
temperature F °C moisture soil-to-metal system impact MAXFLIGHT
W, % t, min 04
7.5 3 92.73 30.4
7.5 7 174.2 62.74
-35 12,5 5 186.54 78.91
17,5 3 218.54 134.2
17,5 7 400 159.89
7,5 5 63.74 38.25
12t 3 78.4% 50.01
-15 12t 5 144.2 56.8¢
12t 7 240.< 58.8¢
17,5 5 228.5 94.1¢
7.5 3 11.¢ 4.2
7.5 7 15.2 5.1
5 12,5 5 17.¢ 8.2
17.F 3 24.° 14.¢
17,5 7 31.7 17.4

Mathematical processing of the obtained results eeaged out by using the
MODEL program for multifactor according to dependes the latest square
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method. As a result of experimental datathe pracgssf resulted in obtaining
regression equations without the effect of the itdm and theanti-icing fluid
"MAXFLIGHT 04" applying.

Without impact:

r, =134.3+ 1.026T - 4.3W- 46.08- O '+

(1)
0.10740W" + 3.985t - 0.4T [W- 0B [+ 1BV[
With impact «sMAXFLIGHT 04»:
T =41.22+ 0.667 - 8.14W + 4.4 - 0.0F ° +
[¢] p p (2)

0.43W" - 027t - 0.227 W - 0.17T [t- 0.062V [t

Calculation of the proportionality coefficient. The resistance (voltage) to the
displacement of the soil over the metal surfacesisté of the deformatiorfR) and

adhesivé f,p,,S) components and depends on the pressure and aceatatt, the

properties of the shear surfaces, the speed of mavieof the sample [1].
The proportionality coefficient is determined by thxpression [1]:

rs S
f=—=f+f —. 3
P llj)np ()

The proportionality coefficient or the given fricticcoefficientf takes into
account the shear characteristic when determirnegforce of the soil-to-metal
surface friction, and its value includes the defation and adhesive values and
depends on the same parameters as the shearnesjstamely: timé and contact
pressureP , moistureW and disparityD of the soil, temperature in the shear plane
T, the metal surface state.

That formula is considered (3) to determine thestasice to shear under the
soil freezing to the sliding surface also. And gveportionality coefficient will
reflect the effect of adhesion under negative teatpee and be determined by
equating the analytical dependence (3) and deperdaxxperimentally obtained on
the special shear stand (1,2), where f (D,F,P,W,T ,t).

The shear stress, areaS and contact pressuf® are measurable, this fact
allow to determine experimentally the friction cea#nt f under the soil-to-metal
surface freezing of the working body.

Without the effects of intensifiers, taking intccaant the dependence (1):

f =(1343+1026(T, - 430W - 4608 - Oltij +010740WV7 +
, S 4)

+39850° - 04T, W - 08[T,, [ +130W ) 5

When using a liquid intermediate layer, taking iat@ount the dependence (2):
f =(4122+ Q66(T,, - 8L40W + 44 - Q03(T? + 043[W* ~

()
- 027[f* - 022(T,, W - 017(T,, [ — 0.0620W [f) Gg.
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The results of the calculation of the proportiotyatioefficient dependence on
the temperature are presented in tables 2.

Tab. 2. Controlled values of the proportionaliteffeient f depending on the
temperature in the shear plane
Ambient temperature f °C| +5 -5 -15 -25 -35

Without impact 0,39 11 1,7 2,16 2,5
«MAXFLIGHT 04» 011 0,3 061 081 0,97

Conclusion.Analysis of the obtained values of the proportidgaloefficient
f allows to conclude that if the temperature of ¢batacting surfaces decreases in
the range of + 5°C ...-35°C, the coefficient of gwdionality f increases if used
anti-icing fluid brand "MAXFLIGHT 04", but its vaki is 2...3.5 times lower
proportionality values without using prophylactigeats to reduce the adhesion the
soil.
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