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Objective. The purpose In this article, the vertical and horizontal forces acting on the wheel of a
freight car are calculated using formulas, and the calculated forces are determined by placing the wheel on

a 3D model using Solidworks software.

Methods. The 3D model of the wheel is drawn using the Solidworks program according to GOST
10791-2011, and the forces calculated through the simulation section are placed on the rolling surface, and

the results are tabulated.

Results. When the calculated forces were applied to the wheel through the simulation section of the
SolidWorks program, the minimum stress on the bottom part of it was 10 MPa, and the maximum stress
was 120 MPa. The stress results were calculated 60 times, that is, the forces were divided into 12 blocks
and the wheel was turned five times. Efforts were made after each direction and results were obtained

Summary. The conclusion of the scientific article is that the tension generated in the wheel is related
to the thickness of the tread. When the wall thickness was 70 mm, when the operational maximum force
was applied to it, a stress of 80 MPa was generated. During the service life, the value of voltages in the

calculation field changes in each direction

Keywords. Rolling surface, polzun, uneven rolling, wheel, solidworks, simulation, prosperity,

computational area, mises stress.

Introduction. Pairs of wheels are
considered the main part of the movement
structure, and its durability and reliability
are considered the most important issues
when the wagon appears. Many scientists
have worked on evaluating, analyzing and
increasing the durability of the wheel
[1,5,9]. The wheel is affected by vertical
and horizontal forces (Fig. 1), and these
forces are divided into static and dynamic
types. When finding these forces, the

loaded or unloaded state of the wagon is
taken into account [12,3,7,14[]. The
following calculation diagram shows the
cross section of the wheel and the direction
of the forces falling on the rotating surface
and its linear dimensions [4,8,11]. As we all
know that there are many types of
drivetrain wheel disc, in this work we will
only do the calculations by putting the force
values according to the calculation diagram
below for flat disc all-round wheel. The
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value of the forces was calculated using the
formulas in table 1 given in the norm.

Methods of scientific research. The
3D model of the wheel is drawn in the
solidworks program according to GOST
10791-2011 [17], the forces -calculated
according to the norm are placed on the
rolling surface through the simulation
section, and the stress level is determined.
Determined forces are applied to the
minimum thickness of the rim after each
direction of the rim [6,10,13].

According to current calculations, the
entire rolling wheel rotates five times during
its service life. By applying forces
calculated on the rolling surface of the
pavement after each direction, the stresses
generated in the subgrade part of the
pavement are transferred and placed
according to the columns in Table 2.

This method was implemented using
software. There is also a methodology for
theoretically calculating the same voltages,
and we will cover this in our next scientific
articles.
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Figure 1. Standard and des'ign wheel view

This drawing shows the vertical P and horizontal Q forces on the wheel, its linear
dimensions and the calculation zone. The forces acting on the wheel vary in different
values depending on the defects of its rolling surface. When we find the forces, we
consider 3 types of failure states of the wheel rolling surface: non-defective, slippery and
uneven rolling. The value of the forces acting on this failure is calculated using the

formulas given in Table 1 below [12,15].

Table 1

The condition of the
washing surface

Mean square approximation

Formulas for determination
Mean square approximation

Vertical force

Defect free
Polzun

Uneven rolling

Vol 8, Issue 2

P1=0,621-P
P2=0,856-P
P3=0,533+14,252:102-y-m2

Pp3=5,915-102-v-m'2
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Horizontal force

In any case

Q=3,78-10%u-P

Sq= 2,457-10%u-P

* Note: vertical forces acting from the wheel to the rail in a static state, kN
P=P0=230.5 in the loaded state, P=Pn=60 in the unloaded state
mn = 1797 kg — the total weight of the lower parts of the spring acting on the wheel
y =25 m/s (90 km/(h)) — calculated speed.

When we calculate the forces acting
on the wheel, we consider the weight of the
axle as 23.5 tons [13,18]. In addition,
formulas for root mean square
approximation are also presented in this
table. The mean square approximation
means that we can find a limited amount of
variation of the calculated forces, that is,
the value of the determined forces is
observed in the range of values found by
this approximation. We do not calculate the
root mean square approximation in this
work, but instead calculate the value of the
vertical and horizontal forces acting on the
wheel by mathematical expectation. Below,

Mecro 2
Mecrononoxenve X, ¥, Z:| 37,4; 258 5,35e-14 mm

FHaueHHe: 39 577 840,0 N/m*2

~

we will only do the calculations for the
wheels of the freight cars, since the
structural speed and the mass of the lower
parts of the springs will be needed.

The values of the vertical and
horizontal forces acting from the wheel to
the rail were calculated using the formulas
given in the table for loaded and unloaded
wagons [14,20].

These calculated forces were applied
to the rolling surface of the wheel drawn
according to GOST 10791-2011 in
Solidworks using the simulation section
(Fig. 2) and stress values in the calculated
zone were obtained.

von Mises (N/mA2)

40000 0000

ecro: 1

l 36 016 664.0

ectononoxenne X, Y, Z:| 54,8, 279; 0 mm | 338333320

ayeHne: 34 107 5160 N/m*2

_ 30750 000.0

~

. 27 666 666,0
_ 245833320
215000000
. 18416 666,0
. 153333330

12 250 000,0

9166 6660
60833330
3 000 000,0

—P Mpeden Teryuec: 620 422 000,0

Figure 2. Image of the force applied to the wheel and the stresses in the
calculation zone in the Solidworks/simulation program

Calculated forces were applied to the
new wheel, resulting in the following image
(Figure 2). The results have been moved to
column 1 of the table below. On the rest of
the columns, the forces calculated after
each direction were placed, and the results
were copied in sequence. Depending on
the types and sizes of faults, the thickness

of the rolling stock wheel is changed 5
times during the average service life
[15,19]. After each direction, the value of
the voltage in the calculation zone
increases.

Results. When the calculated forces
were applied to the wheel through the
simulation section of the SolidWorks
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program, the minimum stress on the
bottom part of it was 10 MPa, and the
maximum stress was 120 MPa. The stress
results were calculated 60 times, that is,
the forces were divided into 12 blocks and
the wheel was turned five times. Efforts
were made after each direction and results
were obtained. From Figure 2 above, we
can see that when a force is applied to the

rolling surface of the wheel, its high stress
areas are represented by red colors.

The obtained results were found to be
positive according to the requirements
given in the regulatory documents, and we
have observed in our previous scientific
works that the accuracy level is higher than
95% when the results are obtained by
influencing the detail with the help of
software [7,11,16].

Table 2
Block The average Mises stress in the calculation
number Wagon Impact Action area of the wheel is MPa when it is oriented
of forces condition force, kN share A n times

i n=0 n=1 n=2 n=3 n=4

1 P,=142,8 0,2514 45 50 55 57 60

2 Loaded P,=196,9 0,045 55 60 65 72 77

3 P5;=273,8 0,0036 75 85 90 100 110

4 Not P,=37,3 0,1676 10 11 12 15 16

5 P,=51,4 0,03 15 18 19 21 22

6 downloaded 5 1657 0,002 50 55 60 70 75
P,=142,8

7 Q=217 0,2514 48 53 60 64 69
P,=196,9

8 Loaded Q=21.7 0,045 60 70 78 82 92
P3=273,8

9 Q=217 0,0036 80 90 100 110 120
ﬁ»] =37,3

10 Q=5.67 0,1676 10 12 15 17 18
Not P,=51,4

11 downloaded Q=5.67 0,03 15 19 21 22 24
P3;=182,7

12 Q=567 0,0024 55 60 67 73 76

Note: P, — for a defect-free condition of the wheel rolling surface; P, — for wheel slip position; P5 —
for the condition of uneven rolling of the wheel surface.

The Mises stress in the calculation
area was obtained as a result of applying
the forces when the wheel is directed to the
minimum limit according to GOST and the
change of forces.

Conclusion. as a general conclusion,
these values increased due to the
reduction of the thickness of the wheel part
as a result of turning, and the highest value
was observed when the wheel was loaded
and rolled unevenly. The highest stress
value was 120 MPa when calculated
according to the Mises stress.

It should also be mentioned that the
greatest tension was created after applying

a horizontal force of 21.7 kN and a vertical
force of 273.8 kN in 9 power blocks after
the fifth direction. vertical was formed by
applying a force of 37.3 kN and its value
was 10 MPa.

These conclusions were given on the
basis of the results obtained using the
solidworks program of the stresses
generated in the lower part of the wheels
as a result of operational forces. In our next
scientific articles, we will continue the
comparison with the results obtained by
theoretical calculation and software
calculation.

276

Vol 8, Issue 2

WwWw.niet.uz



NamMT1
ILMIV-TEXNIKA

\&

Scientific and Technical Journal of NamIET

References

1. Regulatory standards for calculation and design of the 1520 mm gauge
wagons of the Ministry of Railways (Publisher Name, Publisher City, 1996), pp. 319.

2. P.F. Mironov “Thermal hardening and stress state of solid-rolled railway
wheels” of the Candidate of Technical Sciences dissertation St. Petersburg State
University of Railway Transport. - Saint Petersburg, 2014.

3. D.P. Kononov “Improving the strength of solid-rolled wheels of railway rolling
stock” dissertation of the Candidate of Technical Sciences St. Petersburg State University
of Railway Transport. - Saint Petersburg, 2013.

4. D.E. Kerentsev and J.K. Ponomarev “The influence of residual technological
stress and service heat loads on the strength of railway wheels” — VESTNIK of Samara
University, Aerospace and Mechanical Engineering, 2015, pp. 336-344.

5. A.V. Kosalan and V.P. Malajzuk, A.V. Brain, “Studies of residual stresses in
solid-rolled railway wheels” Technical diagnostics and non-destructive testing, 2013. - pp.
45-50.

6. S.L. Shitkin “Investigation by the X-ray method of the influence of residual
stresses wagon wheels on improving their quality” dissertation of the Candidate of
Technical Sciences, Russian Research Institute of Railway Transport, 2017 pp. 180.

7.  G.N. Chernyshev and A.L. Popov, V.M. Kozinsev, l.I. “Ponomarev Residual
Stresses in Deformable Solids, Moscow, Nauka, 1996, pp. 240.
8. L.A.lvanov “Residual stresses in solid-rolled wheels after hardening” Izvestiya

PGUPS, 2016. Pp. 337-343.

9. A.\V.Yakushev “The calculitions of the safety factor of a wheel setby means of
Mathcad” Naukavideniya. 2014, pp. 545.

10. L.A. lvanov and D.P Kononov “Analysis of the stress state of disks solid-rolled
wheels with different loading schemes” New materials and technologies in mechanical
engineering. Bryansk, 2002, pp. 45 — 49.

11. Regulatory standards for calculation and design of the 1520 mm gauge
wagons of the Ministry of Railways (Publisher Name, Publisher City, 1996), pp. 319.

12. P.F. Mironov “Thermal hardening and stress state of solid-rolled railway
wheels” of the Candidate of Technical Sciences dissertation St. Petersburg State
University of Railway Transport. - Saint Petersburg, 2014.

13. D.P. Kononov “Improving the strength of solid-rolled wheels of railway rolling
stock” dissertation of the Candidate of Technical Sciences St. Petersburg State University
of Railway Transport. - Saint Petersburg, 2013.

14. D.E. Kerentsev and J.K. Ponomarev “The influence of residual technological
stress and service heat loads on the strength of railway wheels” — VESTNIK of Samara
University, Aerospace and Mechanical Engineering, 2015, pp. 336-344.

15. A.V. Kosalan and V.P. Malajzuk, A.V. Brain, “Studies of residual stresses in
solid-rolled railway wheels” Technical diagnostics and non-destructive testing, 2013. - pp.
45-50.

16. TOCT 10791 — 2011. Koneca uenbHokataHble. TeXHMYECKNE YCNOBUS.

17. G.N. Chernyshev and A.L. Popov, V.M. Kozinsev, I.I. “Ponomarev Residual
Stresses in Deformable Solids, Moscow, Nauka, 1996, pp. 240.

18. I.A. Ilvanov “Residual stresses in solid-rolled wheels after hardening” Izvestiya
PGUPS, 2016. Pp. 337-343.

19. A.V. Yakushev “The calculitions of the safety factor of a wheel setby means of
Mathcad” Naukavideniya. 2014, pp. 545.

277
Vol 8, Issue 2 WWW.niet.uz



NamMT1
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET

CONTENTS

PRIMARY PROCESSING OF COTTON, TEXTILE AND LIGHT INDUSTRY

N.Khalikova, S.Pulatova

A research of consumer opinions in forming the important factors of fur
(o= T 1] L T

N.Khalikova, S.Pulatova

Literary analysis new technologies of women's outer clothing from carakul.... 9

Sh.Korabayev, H.Bobojanov, S.Matismailov, K.Akhmedov

Study of aerodynamic characteristics of cotton fiber in separator of pneumo-

. g . 14
mechanical spinNiNg MaChiNe. ... ... .ot

Sh.Korabayev

Research of the movement of fibers in the confusion between the air channel

and the rotor in a pneumo-mechanical spinning machine.......................... 18

M.Mirsadikov, M.Mukimov, K.Kholikov, N.Karimov, Sh.Mamadjanov

Analysis of technological parameters and physic-mechanical properties of

interlock knitted fabric knitted from cotton-nitron yarn.............................. 23

M.Mirsadikov, M.Mukimov, K.Kholikov, N.Karimov

Study of technological parameters and physical-mechanical properties of rib

fabric knitted from spinning cotton-nitronyarn....................ococii . 32

N.Karimov

Analytical calculation of the deformation state of the saw gin saw teeth

bending under the actionofaload............cccoiiiiiiiiiii e, 38

Z.Ahmedova, A.Khojiyev

Analysis of headwear and beret in fashion.............cccocoviiiiii i 42

N.Khusanova, A.Khojiyev

Creation of a new model of women’s coat..........oooviiiiiiiiii 51

M.Abdukarimova, R.Nuridinova, Sh.Mahsudov

Method of designing special clothing based on approval of contamination

assessment MethodolOgy ... .....uiuiei et 59

Sh.lsayev, M.Mamadaliyev, |.Muhsinov, M.Inamova, S.Egamov

Practical and theoretical analysis of the results obtained in the process of

. . oo 67
cleaning cotton from impuUrities.............ocouiiiiii e

GROWING, STORAGE, PROCESSING AND AGRICULTURAL PRODUCTS AND
FOOD TECHNOLOGIES

D.Saribaeva, O.Mallaboyev

Scientific basis for the production technology of fruit lozenges (marshmallow) 74

R.Mohamed, K.Serkaev, D.Ramazonova, M.Samadiy

Development of technology to incorporate dehydrated murunga leaf powder

. 79
Ll =L =T e =T =T TS

B.Adashev, D.Salikhanova, D.Ruzmetova, A.Abdurahimov,
D.Sagdullaeva

Indicators of blending of refined vegetable oils................cooin 87

O.Ergashev, A.Egamberdiev

Choosing acceptable parameters for experiment on new energy-saving

vacuum sublimation drying equipment..............ccociiiiiiiii e, 92

Vol 8, Issue 2 WwWWw.niet.uz



NamMT1
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET

A.Eshonto’rayev, D.Sagdullayeva, D.Salihanova

Determining the effectiveness of soaking almond kernels before processing..

97

CHEMICAL TECHNOLOGIES

Sh.Kiyomov, A.Djalilov, R.Zayniyeva

Adhesion of a thermoreactive epoxy waterful emulsion film former on metal..

102

A.Djalilov, Sh.Kiyomov

Synthesis of a non-isocyanate urethane oligomer based on phthalic
b= 1] 07 Lo =P

T.Abdulxaev

Water vapor adsorption isotherm on zeolite AQZSM-5..............................

F.Juraboev, B.Tursunov, M.Togaeva

Study of the catalytic synthesis of o-vinyl ether based on monoethanolamine
ANA ACEEY BN, . e

S.Mardanov, Sh.Khamdamova

Solubility of components in the system NaCIO3 CO(NH2)2-NH(C2H40H)2 -

107

114

120

124

D.Salikhanova, Z.Usmonova, M.Mamadjonova

Technological basis of activated carbon production process through
processing of plum seed Waste........ooviiiiieiiii e

N.Alieva

128

Analysis of the effect of adhesive substances on paper strength...............

Sh.Rahimjanova, A.Hudayberdiev

134

Optimization of heating of mixtures of oil and gas condensate by hot flows of
fractions in tubular heat exchangers. ..o

M.Mehmonkhanov, R.Paygamov, H.Bahronov, A.Abdikamalova,
|.Eshmetov

138

Binding materials for creating coal granules and their colloid-chemical
CharaCteriStiCS. .ttt e

A.Khurmamatov, S.Boyturayev

146

Analysis of oil dust released during processing of metal surfaces under
laboratory CONAItioNS. ... ...

M.Kalilayev, Sh.Bukhorov, A.Abdikamalova, l.Eshmetov, M.Khalilov.

Study of foam formation in polymer solutions depending on the content and
nature of surfactants....................oii

152

159

MECHANICS AND ENGINEERING

Sh.Pozilov, O.Ishnazarov, R.Sultonov

Frequency adjustment of well pumping equipment............cccoeoiieiiiiinennnnn..

H.Kadyrov

167

Control of vibration parameters on the tank wall of oil power transformers in
(o] o1=T =1 (1] o VA PN

S.Khudayberganov, A.Abdurakhmanov, U.Khusenov, A.Yusupov

Methodology for assessing the level of train safety..................o.ol.

Sh.Abdazimov, N.Muminjanova

Use of integrated technologies in vocational education............................

M.Uzbekov, O.Bozarov, E.Begmatov, M.Begmatova

Analytical analysis of the optimal dimensions and energy parameters of the
impeller of a nozzle hydraulic turbine...............cocoiiii

179

185

189

196

B.Boynazarov, F.Nasretdinova, M.Uzbekov

300

Vol 8, Issue 2 WwWWw.niet.uz



NamMT1
ILMIV-TEXNIKA

\&)

Scientific and Technical Journal of NamIET

Analysis of solar energy deViCeS. .. ..o 205

D.Mukhtarov, R.Rakhimov

Determining comparative efficiency in composite film solar dryers................. 213

P.Matkarimov, D.Juraev, S.Usmonkhujaev

Stress-strain state of soil dams under the action of static loads..................... 221

A.Khayrullaev

Microcontroller-based remote monitoring of overhead power lines................ 228

A.Mamaxonov, |.Xikmatillayev

Design of a resource-efficient chain drive structure for the device drive that 237

distributes the seed in the bunker to the linters........ccccoiiiiiiiii e,

A.Yusufov

Analysis of existing methods and approaches to the assessment of residual 243

resources of traction rolling StoCK...........cceeiiiiii e,

A.Djuraev, F.Turaev

Determination of the friction force between the composite feeding cylinder 249

and the fIDEr TOVEe..........ouuuiiiei i

A.Kuziev

Forecasting the prospective volume of cargo transportation for the 253

development of the transport NEtWOrK...........cccciuuuuiiiiiiiiiiiieivieiiies

N.Pirmatov, A.Panoev

Control of static and dynamic modes of asynchronous motor of fodder 260

GINAING EVICES....ceiiieieeiiite ettt e e e e e e et ettt e s e e e e eeeeeeaennenaaas aaaeaaeeees
ADVANCED PEDAGOGICAL TECHNOLOGIES IN EDUCATION

K.Ismanova

Systematic analysis of the state of control of the technological processes of 267

underground leaching.........c.coiiiiii e

K.Shokuchkorov, Y.Ruzmetov

Analysis in solidworks software of the strengths generated in the

underground part of the wagons as a result of the impact of force on the 273

entire wheels Of Wagons. ... e

A.Yuldashev

The processes of gradual modernization of the state administration system 278

in uzbekistan over the years of independence.....................ccccccvviiiiiinnn....

ECONOMICAL SCIENCES

O.Khudayberdiev

Fourth industrial revolution in the textile and garment manufacturing........... 287

N.Umarova

Methodology for assesment of external factors affecting the financial security 203

of building materials industry enterprises..........cocoociiiiiiiiiiiiiiiiiiienes

301

Vol 8, Issue 2 WwWWw.niet.uz



