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AHHOTAaumMsa: B cmambe  npugodsamcsi  pe3yabmambvl  UCCA€008AHUL
8AUAHUSIHEPOBHOMEPHOCMU OKpya/a0cmu npsi0UNbHbLIX KOAey HA HAMSANCEeHUs
gvlpabamoleaemol npsxcu. Takice ommevuaemcs, YmMo ecau Popma Koabya UCKANCEHA,
mo mpaekmopus 6e2yHka npedcmasisiem cobol He Kpy2, a HEKOmMopyl 3aMKHYMYyHo
Kpugyio, noemopsiouyr @Gopmy Koabyd, npu smom , 8 obwem cayvae, 8 Kaxcobvlll
nocaedyrowuli MOMeHm epeMeHu 6e2yHOK dsuxcemcsi no Kpueoll ¢ dpy2um paduycom
Kpusu3Hbl. [Ipugodumcs pacuemHuast cxema u memoduka pac4ema HaAMsAMCeHUs1 NPSAXCU
om npoguas Koavya.

Kinrouessle cioBa: Ko.ayo, 6e2yHOK, npsxca, MOMEHM 8peMeHuU, HUMb, HAMOMKA,
yacmoma 8paujeHusl.

Abstract: The article presents the results of studies of the influence of the
unevenness of roundness of the spinning rings on the tension of the yarn produced. It is
also noted that if the shape of the ring is distorted, then the slider's trajectory is not a
circle, but some closed curve that follows the shape of the ring, while, in general, at each
subsequent time, the slider moves along a curve with a different curvature radius. The
design scheme and the method for calculating the tension of the yarn from the profile of
the ring are given.
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Anotatsiya: Keltirilgan maqolada xalqali yigiruv mashinalari xalqalari gardishi
noteksligini o'rganayotgan ip tarangligiga ta'sirini o'rganish uchun o'tkazilgan
izlanishlar natijalari keltirilgan. Agarda halqa gardishi notekslikka ega bo’lsa yugurdak
harakat traektoriyasi ma’lum bir yopiq egri chizigni tashkil etadi va har bir aylanish
davrida yugurdak noteks yo’'l bo ylab harakatlanadi. Bunda ipga ta'sir etuvchi taranglik
kuchini harakat yo’li gonuniga bog ligligi hisoblash usuli keltirilgan.

Kalit so'zlar: Xalqa, yugurdak, kalava ip, vaqt momenti, ip, o'rash, aylanish
chastotasi.

When analyzing the causes of breakage on spinning machines, attention was paid
to spinning rings. When the slider moves along the ring, the centrifugal forces press
the slider against the ring, as a result of which a friction force appears, retarding the
slider. If the slider moves along a ring having a perfect flat circle, then the friction force
depends only on the rotation frequency and the mass of the slider. If the shape of the
ring is distorted, then the trajectory of the slider is not a circle, but some closed curve
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that follows the shape of the ring, while in the general case, at each subsequent time,
the slider moves along a curve with a different radius of curvature.

This means that at each subsequent time, the slider changes its trajectory while
experiencing a varying pressure force from the ring. This force of pressure, directed
radially, causes a change in the friction force, which inevitably leads to a change in the
speed of movement of the thumb and, as a result, to a change in the tension of the yarn.
As noted / 1. 2. 3 / the slider number is selected to provide a certain tension of the
yarn, which is necessary for normal winding, then fluctuations in the tension of the
thread occur around this initial set and can significantly exceed it.

Together with other factors affecting the tension of the yarn, this may lead to
excess tension over the strength of the yarn, which leads to its breakage.

The influence of not roundness of the spinning rings and non-flatness of the
surface is taken into account in their manufacture and is reflected in GOST.

Let us estimate the effect of non-roundness of the ring on the yarn tension.

In the first approximation, we assume that changing the position of the thumb in
stopped motion with changing diameter of the ring does not lead to a change in the
frequency of its rotation w.

In this case, we can apply the equation for the uniform movement of the slider;

TSing =N,

N, +TCosf +Te “Siny —Ma’r =0 (1)

Te”Cosy > f\ N/ +N?

The variable parameter - the radius of the ring enters the second equation of the
system in the term, which determines the centrifugal forces acting on the slider.

Since the radius of the ring changes in the considered small time interval from ri-
1 to ri by a very small value, we can accept that in this area the change occurs
according to a linear law and take into account the average value of the radius, which
we will determine by the formula;

@ 5

From the condition of conservation of momentum, it follows that the slider must
maintain speed when changing the diameter of the ring. But this changes its angular
velocity:

Viy =V =021 = 0271,

From where

fiy

w; = a)i—lTi

The average angular velocity for the considered period of time

Oop = a)i_l; A= wi—lnl

Centrifugal force
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N; =Malr, =Ma’, 12 (2).
1
In the system of equations, <y is the angle between the yarn in the section of the
slider and the tangent and the ring at the point of contact with the slider, <f3 is the
angle between the straight line in the section of the cylinder-slider and the vertical. In
addition, another term appeared in the equation, reflecting the slider movement in the

radial direction. The reaction force of the ring on the slider can be determined by the

formula
2Ar

(3).

Where

M-mass of the runner, kg

Ar-movement of the slider in the radial direction during time t, m

t-time during which the slider runs through the part of the ring we have chosen
(in degrees), sec.

In the second equation of the system (1), the forces N3 and N, to simplify the
calculations, < = 900 and having made the transformations, we obtain the equation

for calculating the tension of the yarn T:
3 3

(—|2Cos —1-i%Sin*»)T? + 2M (o’ o 2 rcp
}/ 7/ |1r2

i-1
i ’

2Ar

Herel —ef

Designating
A=(%i2C052}/—1—i28in27/) (5)

3

B=2M(w?, -2 + 2A)isinT (6)
rl

ff’ 2Ar ,
C=-M*@}, 5+ (7)

WhereAr =r,_, —r,

Will get

12481, C 12y pT +q=>0
A A

From where

P, |P?

T1.2 —_Ei T_q (8)

Smashing the ring on the part with the central angles of 1 degree and calculating
the tension alternately for each section, we get a picture of the change in the yarn
tension in one turn of the runner around the ring.

The most common distortions in the shape of a ring are ovality, trihedral and

tetrahedron.
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T2 - is the time of one revolution of the runner on the ring
rol 2
“n o
We take the sinusoidal law of change of the diameter of the ring. Let's turn the
ring into a straight line and take the minimum diameter as the initial value. The actual
scan for ovality is shown by the solid line in Figure 1.
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Fig. 1. Graph of the ovality of the ring around the perimeter.

For each moment of time, we determine the current radius of the ring ri.
r.—r.. r_ —r.
ri = r-min +( - e + T o COS@i) = rmin +l>_r(1+cos¢i) (9)
2 2 2
Where rmin, rmax is the smallest and largest radius of the ring for a given out-of-
roundness

>r=r, —r

@, -current angle.

Using formulas 4 and 8 as an algorithm, a program was compiled for calculating
(on EKZEL) the values of the yarn tension at different facets of the spinning rings. The
results of the calculations are presented in the form of graphs in Figures 2 and 3,
reflecting the dependence of the yarn tension on the size of the cut, the type of cut of
the ring, the rotational speed of the spindles of the spinning machine and the diameter
of winding on the spool.
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Fig. 2. Graphs of the dependence of the yarn tension on the cut size for one
revolution of the runner on the ring when cutting the ring 2.
Spindle rotational speed nB = 10500 r / min.
1-Ar = 0.03mm; 2- Ar = 0.09 mm; 3- Ar = 0.15 mm.
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Fig. 3. Graphs of the yarn tension for one revolution of the slider on the ring with
aring cut equal to 3.

Spindle rotational speed nB = 10500 r / min.

1-Ar = 0.03mm; 2- Ar = 0.09 mm; 3- Ar = 0.15 mm.
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Fig.4. Graphs of yarn tension versus cartridge diameter for various non-
roundness of the ring.
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Fig.5 Graphs of the dependence of the yarn tension on turns for different
numbers of the slider.

The calculations were carried out taking into account the change in the number of
the slider when changing the rotational speed of the spindles in fig. five.

Graph analysis shows:

1. The law of changing the yarn tension repeats the law of changing the current
radius of the spinning ring, fig. 2 and 3 ;

2. Yarn tension fluctuations for rings with non-roundness according to GOST is
40%. From the average value of the tension;

3. The triangular cut has a greater effect on the tension of the yarn than ovality;

4. The greatest influence on the tension of the yarn non-circularity has when
winding the yarn on the smallest diameter, that is, an empty cartridge (Figure 4).

5. the actual tension of the yarn is in the aisles bounded by the curvature Tmin
and Tmax, and the average calculated tension curve is the middle line of this region;

6. with an increase in the frequency of rotation of the spindles, the difference
between Tmin and Tmax increases with a simultaneous increase in the average
tension.
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