British Journal of Global Ecology and Sustainable Development
Volume-16, May, 2023
ISSN (E): 2754-9291

CALCULATION OF OPERATING MODES OF CARDS TRANSFERS OF THE
EXPERIMENTAL DIGGER FOR HARVESTING TOPINAMBUR
Khamzaev Asrorkhon Akmalkhonovich
Namangan Civil Engineering Institute,

Abdullayev Zakirjon Dzhorayevich
Senior Lecturer of the Kokan Branch of the Tashkent State Technical University

Xomidov Xushnudbek Rafigjon o’g’li,
Teacher of Tashkent State Technical University, Kokan Branch

Annotation

The work of the cardan drive of a prototype digger for harvesting Jerusalem artichoke
is characterized by a very difficult mode, large angles between the hinge shafts, which
change during operation, dustiness and aggressiveness of the environment.

Due to the heavy duty operation of the cardan joints and improper operation, the most
common violations are:

1. Failure to comply with the conditions for assembling the telescopic device of the
cardan shaft, as a result of which very large angles appear between the forks of the
intermediate shaft.

2. Violation of the regime of lubrication of cardan joints.

Even with proper operation of universal joints, their service life does not exceed 300
hours, although the manufacturer guarantees 600 hours, provided that the angle
between the hinge shafts does not exceed 15 °.

The most typical causes of universal joint failures:

- the formation of dents on the surface of the spikes of the crosses along the generatrices
of the cylinder or at an angle;

- wear of the surface of the spikes;

- deformation of crosspieces and forks of hinges;

Figure 1 shows a typical waveform. The figure shows the frequency of oscillation of the
moment strictly coincides with the frequency of rotation of the shaft. The value of the
ratio of the maximum value of the moment (Mmax) to the minimum value (Mmin)
varies in a fairly wide range - from 3 to 10 times, depending on the soil entering the
Elevator. Such torque fluctuations have a significant impact on reducing the service life
of the cardan joints of a prototype digger for harvesting Jerusalem artichoke.
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Fig.1 Characteristic oscillogram frequency of oscillations of the moment.

To identify the reasons for such a sharp change in the magnitude of the torque
transferred by the cardan shaft from the PTO of the tractor to the prototype digger for
harvesting Jerusalem artichoke, the theoretical studies of the kinematics and dynamics
of the driveline were carried out.

With a constant angular velocity of the driving link, the angular velocity of the driven
link is not constant, it is expressed by the equation:

o = w COSc

2 — W - 1

1+cos® y-sin’ y ()

where: 1 and 2 are the angular velocities of the driving and driven shaft, respectively;
a- angle of rotation of the drive shaft;
y- is the angle between the drive and driven shafts of the transmission.
It is known that the spread of the maximum and minimum angular velocity of the driven
shaft, referred to the average angular velocity of this link, is called the non-uniformity
coefficient:

S=2%"%
awcp

For the cardan transmission of a prototype digger for harvesting Jerusalem artichoke,
the angular velocities of the driving and driven shafts are constant under the following
conditions:

1. The angles between the shafts connected by hinges must be equal, i.e. y1=y2

2.All transmission shafts lie in the same plane of the driven fork of the leading joint and
the leading fork of the driven joint is zero.
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Since in a real transmission these conditions cannot be met, this means that the angular
velocities of the driving and driven shafts are not equal. Then the ratio of angular
velocities

, COSj/l-COS}/2(1+th}/3X1+tg27/3 -cos’ 72)

@ sin? o-cos’ 7, (1+tg27/3 )2 +[Cosa~COS;/l(1+tgzy3 -cos’ yz)—sin a-sin® y,tgy, ]2
In this expression denoting:
A _ 2 2
= COS y, - COS ¥, (1+ tg“y, cos 7/2)
B = cos® 72(1+t9273)2
C =cos 7/2(1+th;/3 -c0s” ;/2)2

A= sin’y,-tg’y,
Get

(2)

W, = A
* sin?a-B+[Ccosa- Jsinal
IJIE Y1,Y2-YIJIBI MEXKIY BaJIaMH BEAYIIETO U BEJIOMOTO IIApPHUPA;

Y3-YTOJI MEK/Ty BUJIKaMU ITPOMEKYTOUHOTO BaJIa;

« = @t -yTOoJI IOBOPOTA BEAYIIETO Bajia.
uddepeHnupyss BblpakeHHe (2) 10 BpeMeHH, IIOJyYUM B3aBUCUMOCTb JIJIS
OmpeZieJIEHUsI YIJIOBOTO YCKOPeHHsI Ha BemoMoM Baiy (J=). /lamee, Ha OCHOBaHUH
paBeHCTBA MHEPIIMOHHBIX MOMEHTOB BO3HUKAIOIIUX HAa BEAYIIMX U BEIOMBIX Basiax
nepenaun nmeeM o Yyzmakony [1, 2, 3]:

Jodo =31 (3)
where J1J2-corresponding to the moment of inertia of the masses of the driving and
driven shafts.
Hence the value of the inertial moment on the driven shaft:

Mi=3,j, = J,0 sin 2a(b + ¢ +d?)— 2cd cos’ &
— V22 7 Y2t

{bsin 2a +[ccosa —dsinal’ }2 @

Depending on different values of y1, y2, y3, it is possible to construct a family of curves
that determine the nature of changes in inertial moments.

Figure 2 shows one of the curves of this family: the change in moment is sinusoidal in
nature with an oscillation period T=2w.
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Fig.2. Change of moments

In a cardan transmission, there are blows in the cross in one period, the system receives
two (opposite) blows, equal in magnitude, but opposite in direction, as can be seen in
Fig. 2.

Summing up graphs (a) and (b), we obtain a curve characterizing the change in the
additional torque that occurs in the driveline. The curve (Fig. 2) obtained theoretically
is very similar in character to the oscillograms obtained during field measurements (Fig.
1). Since dynamic loads vary over a wide range, they will certainly have a negative impact
on the operation of the ability of both the transmission itself and the components of the
entire machine.

One of the most effective ways to reduce dynamic loads is to introduce elastic elements
into the kinematic scheme of the driveline. For a qualitative assessment of the influence
of elastic elements on the operation of the driveline, the differential equation [4, 5,6]

3,0 +xp+kp=M+£(t ©
([) = (00 +¢1

Here

¢ - total angle of twist of the intermediate shaft;

po-angle of twist of the intermediate shaft from the variable and constant parts of the
moment;

x- coefficient taking into account the ability to dampen vibrations;

Journal Zone Publishing, Ilford, United Kingdom

124

.



British Journal of Global Ecology and Sustainable Development
Volume-16, May, 2023
ISSN (E): 2754-9291

k is the elasticity of the system,;

M; £ (t) is a constant variable of the load part.

The solution of the differential equation (5) has the form:
a) taking into account elasticity and attenuation.

_kfy(k=J,07)sinat

(k —J,0f )2 +X’of (k ~J,0° )2 + X!
b) with absolutely rigid shafts
M gon = fo SN @t

M. . =ke

gon

- COS wt

Let us study the limiting cases of system elasticity:
1 for k— oo (k))JO a)é) and x— 0 wehave M, =Mgon

2 for k = J,0; (k -J, a)é): J ayand x — 0 we have M, =2 Mgon
3for x >0 (k((JO -cof): J o, and x—0 wehave Mg, )) Mgon
4.when « - J,o! M, )) Mgon we have (resonance)

5 when xm,)) (K - Joa)f) we have (M oYM gon)

Based on the analysis of the limiting cases, it can be concluded that the introduction of
an elastic element, which will reduce the rigidity of the shaft (k), will lead to a sharp
decrease in the additional moment.

Based on the research, it can be recommended as additional elements introduced into
the transmission torsion or rubber dampers, which ensure stable and long-term
operation of the cardan drive of a prototype digger for harvesting Jerusalem artichoke.

Bibliography:

1. Baitboboes, H. T'., Myxamezos, K. M., & Xam3zaeB, A. A. (2015). OnTumusanus
pacrnpezieJieHUsl ITOTOKa YHEPTUH K BPAIAIOIIUMCSA 3BEHbSIM MAIUHBI I YOOPKU
tonmnHaMOypa. BecTHuk  Ps3aHCKOrO  TOCy/IapCTBEHHOTO  arpoOTEXHOJIOTHYECKOTO
yHuBepcutera uM. [TA Kocteiuesa, (2 (26)), 31-35.

2. Bo1iboboes, H. I'., Paxmanos, /1. O., & Xam3zaes, A. A. (2013). O6ocHOBaHUE BIUSHUS
rapaMeTpoB MaIlluHBI-cerlapaTopa Ha 3(bHEKTUBHOCTD cenapanuu
MMOYBBI. MeXKyHAapOAHBIN HAYYHO-UCCIE0BATEIbCKUN KypHaJ, (5-1 (12)), 93-96.

3. beimos, H. B., bopsrues, C. H., Kocrenko, M. 0., PembanoBuy, I'. K., baiitbo6oes, H.
I, & ’K6anos, H. C. (2019). BiusiHue KOHCTPYKTHBHO-TEXHOJIOTUYECKON CXEMBI Ha
mokaszatenn  paborel  kapTodeseyOOpOYyHOU  MamIuHbL. BecTHUK  Psa3zaHckoro
rOCy/IapCTBEHHOTO arpOTEXHOJIOTHYeCcKOro yHuBepcuTera uM. I1A Kocrtbruea, (1 (41)),
108-114.

Journal Zone Publishing, Ilford, United Kingdom

125

.



British Journal of Global Ecology and Sustainable Development
Volume-16, May, 2023
ISSN (E): 2754-9291

4. Gulomovich, B. N., Tojiyevich, R. H., Almuhanovich, K. A., & Batirovich, A. S. (2018).
Justification of parameters of the running wheels of the preseeding soil tillage
assembly. European science review, (5-6), 279-282.

5. boitboboe, H. I'., Xampakyios, A. K., & Xam3aes, A. A. (2016). AHaJIU3 HOBOTO
HaIlpaBJIeHUs COBEPIIIEHCTBOBAHMSA KOHCTPYKI[H 5JIEBATOPOB
KOPHEKJIyOHeyOOpOUHBIX KOMOaHOB. Science Time, (2 (26)), 63-69.

6. baiitboboes, H. I'., Xam3aesB, A. A., & A6aysutaes, K. (2017). CoBepilleHCTBOBaHHE
TEXHOJIOTUHM M CPEACTB MAIIMHHON yOOPKH TOIMHHAMOypa ¢ IIOMOIIbIO HPHUMEHEHUS
kaprodesekonaresneii. HayaHoe 3HaHWE COBPEMEHHOCTH, (6), 43-47.

7. Adhamjon, Akbarov, and Nurmatov Sardor. "METHODOLOGY OF GRAPHIC
COMPETENCE DEVELOPMENT OF FUTURE ENGINEERS BASED ON AN
INNOVATIVE APPROACH." American Journal of Technology and Applied Sciences 77
(2022): 10-12.

126

Journal Zone Publishing, Ilford, United Kingdom




