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If dirt gets into the hydraulic cylinder, it primarily affects the viscosity of the liquid,
which leads to a pressure and temperature drop in the hydraulic cylinder.

Viscosity is a property of a liquid that resists shear or relative displacement of layers
[1]. The shear resistance force is called the internal friction force.

The center of the stem axis is located along the Oh axis. Then the resistance force of
the liquid in the cylinder will have the form:

du
F=+uS™ Pa 1
+puS —, Pas, @)
where p - viscosity, Pas;
S — cross-sectional area, mm?>;

Z—Z ~ fluid flow velocity, mm/s.

The fluid pressure in the hydraulic cylinder is expressed by the formula
p= S(or F = pS), Pa. (2)

From formulas (1) and (2) we get:

pS = +uS Z—Z.

Shortening by S we have:

p=zxu Z—Z, Pa. (3)

From equality (3) we determine the viscosity of the liquid:

U= ;j, Pas. (4)

Fluidd;]uidity is the inverse property of viscosity. Denoting it by g, , we get:
p=lo L 5)

u p ' Pas’
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It from equation (3) we express the velocity of fluid movement along the hydraulic

cylinder, then it has the following form:
du _p

dx =;' (6)

This means that the fluid velocity is constant.

Equation (6) is a first-order differential equation with separable variables.
Solving equation (6), we obtain

u= %x +C, (7)

where C is an integral constant.

The integral constant C can be found using the initial conditions u = uy by x = 0
(here 0 < x <[, I- stem length). Substituting these expressions into the equation (7), we
find C:

uy = 0 + C, where from C = u, .

Then u =§x+u0. (8)

It follows from this that the velocity function is a linear function. In this case, we
conclude that the plot (trajectory) of the velocity function is a straight line.

i i id i - . . d?
Since the velocity of the fluid is constant, the acceleration will be zero, 1.e.d—xlzt =

(E) = 0.

Now that the expression for determining the viscosity (4) has been obtained, then
using data on the pressure and velocity of the liquid, it is possible to calculate its value
when the liquid meets the technical requirements. Using the obtained experimental data
for pressure p = 38 MPa, l,,., = 2120 mm (stem length), calculate the viscosity value p.

Taking into account the time of movement of the rod along the hydraulic cylinder
(forward or backward), we get the velocity of the fluid:

du | 2120mm 2,12 M

a—z— 45 45 =O,53m/s.

Then

p _ 38MPa

K= du ™ 0,53m/s
dx

= 7,17 MPa * s/m. (9)

Considering the above and using experimental data, it is possible to calculate the
viscosity, fluidity and pressure of the liquid when using a sealing protective ring and
without it. As a result, comparing the results obtained in all cases, it is possible to draw
final conclusions. [2-19]

It should be noted that in the future, when using the amount of pollutants in
calculations Gy, note that G, it consists of total pollutants consisting of silicon Gy,

sodium G, potassium G,, water G, and other types of pollutants that appear depending on

Hp»
weather conditions, geographical location of the deposit, climatic conditions, etc. We
denote it in the form:

Gaarp = Gip + Gup + Gy + Gy + =+ + Gy
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Reasoning that if dirt gets into the liquid, then it becomes more viscous, we come to
the conclusion that the proportionality of viscosity and contamination, and it is linear.
In this case, the mathematical model, based on (3), has the following form:

du
P Gaarp = P(Gip + Gup + G + Gy + -+ + ) = p—. (10)
From here we determine the pressure of the liquid taking into account pollutants:
du du
_ P _ Hax
b= Goarp  (Grp+Guup+Gy+Go++Gp) Pa. (11)
Taking into account the expression (3.25), we obtain the formula for determining the
viscosity:
*Gaar GgptGuptGrtGet-+Gn
= P T P — p( p* p+du+ i ), Pas. (12)
dx dx

Considering that u = 7,17 MPa * s/m, G, = 68,71 mg/kg - total amount of
pollutants without the use of a protective ring, Gsorp = 30,2 mg/kg- when using a
protective ring and u=0.53 m/s fluid velocity can be determined by the pressure, viscosity

and fluidity of the fluid.
LIST OF USED LITERATURE

1. Abduazizov N.A., Toshov J.B. Analysis of the influence of the temperature of the
operating liquid on the performance of hydraulic excavators // “GORNIY VESTNIK
UZBEKISTANA”, 2019, Ne3 (78) pp. 89-91

2. Abduazizov N.A., Muzaffarov A., Toshov J.B. “A complex of methods for analyzing
the working fluid of a hydrostatic power plant for hydraulic mining machines.” //
International Journal of Advanced Science and Technology. — India, 2020. - Vol. 29. - No5.
- P. 852-855. (No3. Scopus; No 41. SCImago, impact factor - SJR 2019: 0,11).

3. Azamaroeuy  H. wu gp. MHCCIIEAOBAHUE BJIMAHUA BEJIMUMHBI
3ATPA3HEHUSA PABOYEU XUJKOCTU HA HAJIEXXHOCTH TOPHBIX MAIIIWH
//RESEARCH AND EDUCATION. - 2022. - T. 1. - Ne. 8. - C. 95-103.

4. A0nyasuzoB H.A., Amue T.b. n nap. HK-cnekrpockonuueckuil aHaiIn3
3arpsI3HEHHOCTH THIPABINYECKON JKUAKOCTH THAPO(GUIMPOBAHHBIX TOPHBIX MAamuH //
Universum: Texaudyeckue Hayku. — Mocksa, 2019. — Ne8. — C. 35-39.

5. AbnyasuzoB H. A., Kypaes A. IlI. UccnenoBanue (Gpu3NKO-XUMHUECKOTO COCTaBa
3arpsA3HAIONIMX ~ BEHIECTB  pabodell  JKUAKOCTH  THAPABIMYECKHX  DKCKaBaTOPOB,
9KCILTyaTHpyeMbIx B Kbi3buikymckoMm peruone //Universum: Texandeckue Hayku. — 2021, -
Neo. 6-2 (87). - C. 20-23.

6. Abnyasu3oB H.A. Pa3paborka mMeTonoB moBbIMIeHUST 3((HEKTUBHOCTH KapbepHBIX
ruApOoGUIMPOBAHHBIX 3KCKaBaTOPOB Ha OCHOBE ONTHUMM3ALNU UX THJIPABIMYECKUX CHCTEM
V36ekucras // lucc. 1ok. TexH. Hayk. — Anmaisik, 2020. — 200 c.

[116]
www.interonconf.org




r FRANCE international scientific-online conference:
“SCIENTIFIC APPROACH TO THE MODERN EDUCATION SYSTEM"

PART 14, 5" APRIL

7. AGnyasu3zoB H. A. OGocHoBaHume W BBIOOp NapaMeTPOB CHUCTEMBI <«TUIPOOAK-
OXJIaIUTENb> THAPOOOBEMHOI CHIIOBOW YCTaHOBKU KaphepHOTo kKoMOaiiHa //Kana. aucc., M.,
MITYVY. -2008.

8. 3ambinuigeB B. @. u np. CpaBHUTENBHBIA aHAIM3 PE3YyJIbTATOB AHATUTHUUYECKUX U
OKCIIEPUMEHTANIbHBIX HCCIIC0 BaHUH MOMEHTA CONPOTHBJICHUS BpAIICHHIO LIHEKO-
¢pesepHOro pabodero opra Ha KapbepHOro KomOaitHa //I'OpHBIH WH(pOPMAIMOHHO-
aHAJMTUYECKUH OroJuTeTeHb (HayYHO-TeXHUYIeCKui x)ypHai). — 2007. — Ne. 11. — C. 15-23.

9. Abnyazuzos H. A. IloBblieHne 3()@QEKTUBHOCTH THIPABIMYECKOW CHCTEMBI
KapbhepHBIX SKckaBaTopoB //Monorpadus.-Hason. — 2020.

10.Jurayev A. S, Raxmatova Z. Raxmatova F. GIDRAVLIK KONCHILIK
MASHINALARNING GIDRAVLIK TIZIMIDAGI ULANISH QISIMLARIDA BOSIM
YO'QOTILISHLARNING TAHLILI //Journal of Integrated Education and Research. - 2022.
—T.1 - Ne. 4. - C.377-383.

11. Raxmatova Z., Raxmatova F. Jurayev A. GIDRAVLIK TIZIMLARNING
EKSPLUATATSIYASI GIDRAVLIK EKSKAVATORINING UMUMIY ISHLASHIGA
TA'SIRINI O'RGANISH //Zamonaviy dunyoda pedagogika va psixologiya: Nazariy va
amaliy izlanishlar. - 2022. - T. 2. - Ne. 17. - C. 1-6.

12.Raxmatova F., Jurayev A. GIDRAVLIK EKSKAVATORNING GIDRAVLIK
TIZIMIDAGI BOSIM YO'QOTILISHLARNING NAZARIY TAXLILI /Zamonaviy dunyoda
pedagogika va psixologiya: Nazariy va amaliy izlanishlar. = 2022. - T. 2. - Ne. 17. - C. 7-14.

I3.Jurayev A. S., Raxmatova Z. M. Q. Raxmatova F. M. Q. KONCHILIK
MASHINALARINI GIDRAVLIK TIZIMDAGI ISHCHI SUYUQLIGINI TOZALASH
UCHUN G’OVAKLI FILTRNING TAYORLASH METODIKASI //Academic research in
educational sciences. —2022. = T. 3. = Ne. 4. — C. 1000-1005.

14. TypmueB C. A., Kypaes A. llI. MccnenoBanue BAUsIHUS aOpa3UBHOTO M3HAITMBAHUS
3yba KOBIIA JKCKAaBaTOpa Ha BEJIWYMHY COMPOTHBIICHHs KOMaHWio TpyHTa //Academic
research in educational sciences. — 2022. - T. 3. - Ne. 3. — C. 105-110.

15.Shavkatovich Z. A. Study Of The Effect Of Hydraulic Systems Operation On The
General Performance Of A Hydraulic Excavator //The American Journal of Engineering and
Technology. - 2021. - T. 3. = Ne. 10. - C. 36-42.

16.KypaeB A. [I. AHAJIN3 COCTOAHUA OKCIUIYATALIMN
IT'MAPABJIMYECKNX 5KCKABATOPOB HA HEHTPAJIbHBIX KBI3BIJIKYMCKUX
MECTOPOXJAEHUAX //The 4 th International scientific and practical
conference—Achievements and prospects of modern scientific researchl(March 7-9, 2021)
Editorial EDULCP, Buenos Aires, Argentina. 2021. 306 p. — 2021. - C. 160,

17.Jurayev A. S. et al. ZAMONAVIY DVIGATEL AGREGATINI YARATISH
IMKONIYATLARINI TADQIQOT QILISH /TEXHUYECKHWE HAYKU: ITPOBJIEMBI U
PEHIEHUMA. - 2021. - C. 49-53.

18.Jurayev A. S. GIDRAVLIK EKSKAVATORLARNI RIVOJLANISHINI TAHLIL
QILISH //Academic research in educational sciences. = 2021. = T. 2. = Ne. 8. - C. 286-294.

[117]
www.interonconf.org




r FRANCE international scientific-online conference:
“SCIENTIFIC APPROACH TO THE MODERN EDUCATION SYSTEM"

PART 14, 5" APRIL

19.MyparoB I'. I'. u np. HccienoBanue nMpuMEHSEMbIX B KPAHOBOM JJICKTPOIIPUBOJIE
THPUCTOPHBIX crcTeM //BecTHrK Hayku 1 oOpa3oBanus. — 2019. — Ne. 4-2 (58). - C. 16-20.

[118]
www.interonconf.org




