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ABSTRACT: The article provides a theoretical analysis of the state of a discrete drum of a pneumatic mechanical
spinning machine when a fiber pile is attached. Theoretical accuracy analyzes refine the determination of the volume of
fibers flowing over the working surface. The analysis of forces was carried out taking into account the parameters of a
discrete drum set. The interdependence of the forces acting on the fiber is illustrated graphically. The combing device
should loosen the supplied belt onto the fiber complex, and ideally into the individual fibers and feed them evenly into
the spinning rotor. In this case, it is desirable not to deteriorate the quality of the fibers and to maintain their degree of
straightening, acquired at previous technological transitions. The arrangement of the fibers in width, with regard to
density, is proportional to the density of the fibers in the beard.
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1. INTRODUCTION

Production of high-quality competitive products based on the use of high, economical technologies is also the most
important task of the textile industry. The quality of textiles in depends more on the uniformity, purity and strength of
the yarn. They can be achieved by introducing and using modern equipment operating on more advanced technological
principles[1].

Improvement of rotor spinning technology continues throughout the world to this day, which will lead to the creation of
a new generations of spinning machines. Of no small importance isimprovement of technology and modernization of
individual units and workersorgans of the machine, since the cost of modernization is many times lower than the
costfor the purchase of new equipment. Our research is aimed at improvingthe process of sampling the fiber stream and
forming yarn, which will improve the quality of the yarn, reduce breakage, increase the productivity of equipment and
labor.

Elements with a needle set used in practice are shown in pic. 1. A short description of the individual parts of the
headset is as follows. The sampling device should loosen the feed belt onto a set of fibers, and ideally into individual
fibers and feed them evenly into the spinning box. At the same time, do not deteriorate the quality of fibers and
maintain their degree of straightening, acquired at previous technological transitions [2].

Let us consider the stationary movements of the layer with the thickness of the fiber system h,. Let us denote at each
section the tension, density and velocity through the feeding zone. We assume that the layer moves along the arc with
the linear speed of the drum teethv, = R, w,where from AOAB we find

l
R, = \/Rg + 12+ 2R l.cos(a + B), B = arcsin (R—Csina),
c

R,-drum radius, [.-tooth height, a- angle between teeth and line 0A, w,-radius and angular velocity of the drum. The
equation of stationary motion of the layer according to the adopted model of the medium write in the form

L(T) dt _ p=o
do bT =
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Ryq = m1VbwaRb (2
Where ¢- angle, arc-based AA; AL(T) =1+ ¢, = w5 M- linear mass of the product, S, = h,L , h,- current layer
b

thickness of the product, R- drum radius.
At the contact of the layer with the surface of the chamber, the dry friction law is fulfilled, where t = f; q. Further,
setting T = ES, ¢ for €2 ~ 0, write an equation for &

de ) )
do fr(L+np)e = —fyn;
Where n, = Ryw,/a, ,fp- coefficient of friction between the drum and the chamber surface, the initial position of the
angle ¢ is taken with the position of the product layer at the point. Pemenue ypaBuenus (3), ymoBIETBOpsIOIICE
YCIOBHUIO € = &, Tpu @ = 0 uMeeT BUJ

2 npe 2
€ = (&, — Ap)expf )t Ay (4)

2
Where 12 = "2 ¢, is determined by formula (4) at ¢ = @,

T 1}’
2
g, = (g, — expf (%) + 22 (4-A)
Here, the layer thickness and density of the product are determined by the formulas

h=hy=—-(1+¢),p =22~ py(1+e)5)

Rpwp 1+¢ =
We will assume that the maximum value of the layer density is reached at ¢ = 0. Then the function ¢ must be
monotonic, and the increasing function reaches its maximum

a) b) c)
a - teeth with different diameters; b - teeth with different slopes: ¢ - teeth with different heights;
Fig. 1. Proposed needle sampling drum options

value at ¢ = n. In this case, the deformation &, and the density of the product at the entrance to the sampling zone

satisfy the conditions
2

Ny
&> =—"-
z b 1+n2
Po
<
P 1+4n}

From the first inequality we obtain
g >+ (P 2)exp(—forn?/2%) (6)
Thus, to ensure a monotonic decrease in the density of the product in the sampling zone, the deformation of the product
when entering the clamping zone must satisfy the condition (6)
n =Rw/a

In pic. 2.The curves of the distribution of deformation and density of the product in the sampling zone are presented in
the calculations.
R. = 0.0325m

wp = 600c™, I, = 0.005x,n, = 0.22,&; = 0.08
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Fig. 2. Graphs of product deformation change along the arc of its contact with the chamber surface at different

values of the ratio
Rw
n—a :1-n=01:2—-n=0.15:3—n=0.2:4—n=0,25:

Continuing the work of the discretizing ram, the teeth of which are filleted. (see figure 3.)
t
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Fig 3. Construction of sawed sampling drum of spinning machine BD-350
I1. MATERIALS AND METHODS

Formula for determining the volume of fibers flowing over 1mm?-surface.

Where area S, = 1mm?h- tooth height, t-tooth pitch, [,- thickness of the base of the tooth, -the thickness of the

teeth,l,
sampling drum. S = t-h = 2.5+ 1.8 = 4.5mm?

— thickness of the base of the tooth. Narrowing each parameter, we explore the theoretical foundations of the

The gap between the two teeth of the sampling drum is chosen as the area and the movement of the

fibers flowing along the surface of this area is discussed theoretically.
V=01-h(1-22)s ()
Changes in fiber volume at tooth heights from m — h,00 h,
av = [ 45 h(1-22)dh=>av =225-(1-22)- (3 —h}) (9)
17’? Fiber volume changes depending on the tooth pitch from ¢, oot,
av=f245-h(1-2% 12) dt = AV = —[(t2 22 )ty ) — (b, — %mm)] (10)
Changes in fiber volume depending on the size of the teeth from L, toL,

AV = [[20.1-h(1—E2)dL = AV = 45 h|(Ly = 22 In|Ly|) = (Ly — =2InlL, )| (11)
3Lt 3Lt

Changes in fiber volume dependlng on the ba5|s of the Wldth of the teeth from [, ; to [, ,
av = f245- h(1-22)dn = av =225 -h (A —-2)- B, - ) (12)
Changes in fiber volume depending on the base of the teeth fromi,,tol,,
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— (2245 _hl - . _ k). _
av = [2*45 R(1-22)dl, = av =225 h (AL -2 (3, - 1) (19)
I11. RESULTS AND DISCUSSION
To correctly solve the problems of increasing the efficiency of the sampling drum of rotor spinning machines and
improving the quality of the web, it is first of all necessary to study in detail the forces acting on the fibrous tape during

the sampling process, and to identify the possibilities of their most profitable use. Graphical dependence of the fiber
volume of the surface of the width, height, height of the teeth of the sampling drum.

Folmm’)

;I-"ll-‘lnllll-'l-lllmllm
r(s)
Fig. 4. Graphical dependence of the volume of fiber flow at the height of the tooth
So = 1mm? in between t = 2.8 - 10~* times. Different height teeth

h, = 1.8mm, h, = 1.85mm, h; = 1.9mm
Vo) 1 |
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Fig: 5. Graphical dependence of the volume S, = 1mm?flow of fibers per tooth steps in the interval t = 2.8 -
10~*times. Different tooth pitches: t; = 2.5mm, t, = 2.5mm, t; = 2.7mm .
Formula for determining fiber entanglement on an area of 1yu?
K = cos?a - e[u?l(%%)] (14)
u- coefficient of friction between fibers and feeding table,
L- thickness of teeth, t-step of teeth,l - fiber length,a - oblique charcoal teeth of a sampled drum. Knowing these
parameters, it can be written in the following order.
t+L
.lE>

T

K = (cos(a))? -e( (15)
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Fig. 6. Graphical dependence of the angle of inclination of the force of engagement of the teeth: Different type of
angle of inclinationa; = 54° a, = 58°%, a3 = 62°.

Fig. 7. Analysis of the work of the sampling drum.

Where F; - tangential force, F, —tangential force,Fy — HopmansHas cuna, see angles are mutually equal, namely:
ay = a,.
Successful operation of rotor spinning machines largely depends on the correct sampling drum set selected. The
headset must ensure long-term and uninterrupted operation of sampling zones with the required sampling quality and
the admissible evenness of the fibrous tape [3].
At the moment, the impulse force m, is the mass of the fibers during the gap from At is defined by the following
formulas.

FAT = m (v, — V1) (16)
Where v, —sampling drum speed, v,- speed of the sampling drum along with the fibers.
The movement of the total fibers for the interval Ax depends on the short time At and it is equal to

AX = Atvg,e, a7
Determine the total mass between the volume AV of the fibers.
Mgen = MM (18)

Where: m,- the mass of one fiber, n- is the number of fibers.Under the condition, the average speed must be known
and it is equal to
w =2 (19)

The volume of teeth V between the phases of the sampling drum is determined from the capacity of the fibers.
Determine the volume changes depending on the surface areas of the teeth of the sampling drum.
m,=01-h-S-(1-225  (20)
The values of equation (19) are substituted by equation (20) and we obtain.
Ffr=01-h-S-6(1-22) (v, —v) (21)
-At-in this forum equals

— AX — 2:AX

At = —

Vep V14V,

(22)
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The values of equation (22) are substituted by equation (21) and we obtain the following equation.
F=01-h-5-6(1-22) (v} —v3)/2-AX (23)

This is a formula that determines the parameter dependence of the tangential or tangential force on the parallel motion
of the fiber volume.

h- height of teeth, S-tooth pitch, 6- thickness of base teeth, L-thickness of teeth, b width of base of teeth.
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Fig. 8. Graphical dependence of the tangential force of tr;e sampling drum on its linear velocity on an area of
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IV. CONCLUSION

To design the parameters of the sampling drum headsets, it is necessary to take into account the portion of the headset's
retention capacity per unit fiber capacity. The influence of each geometric parameter of the typeface on the sampling
process is analyzed and built for their graphics.
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