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Analysis of input angles of fibrous masses
exhaust steam devices
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The entry angles of the fibrous masses of
pressure roller with reduced diameters w

. nological equipment for spinning cotton, flax
and viscose fibers, creasing the productivity and quality of the output of this
machine has a i fect on increasing the productivity of labor and spinning

spinning, both carded and combed systems are mainly used
contin i inni achines. New spinning machines of modern production have
es, increased spindle speed, they are more reliable in operation
in operatlon Leading machine-building enterprises of the world are
search of i 1mprov1ng rmg spinning machines and its individual parts,

1eved in various ways, for example, by installing additional straps, rollers,
ides, trays, etc. A common drawback of this design is that by correcting one
drawback, others are promoted, for example, the design of the assembly becomes more
mplicated or maintenance is difficult, etc.

Currently, yarn production throughout the world is carried out in two ways: ring and
spindleless (rotor, rotor-mechanical and azromechanical) spinning methods. But if we take
into account the demand of the world market, where there is increasing interest in lighter
fabrics, which are produced from yarn of low linear densities obtained on ring spinning
machines, then the development of this method is also very promising. Another urgent task
is to expand production, produce products at the level of world standards, and increase their
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competitiveness. Therefore, in the production of yarn of small and medium linear densities,
there will be a need for a ring spinning machine [6-13].

2 Methods

In existing spinning systems when processing natural, artificial and synthetic fibers into yarn
the main task of the technological process is to obtain a ribbon, roving and yarn

drawing devices.
Theoretical and experimental studies show that uncontrolled (floati

scientists will be considered in order to find the optimal solutio
The world's leading machine-building enterprises are co

productivity, and improving the quality of products.

The contact area of the roller with dynamic i
possibility of small circumferential and radial dis
The dynamic analysis of the considered mecha
appearance of modes of unstable rotation of the
circumferential vibrations of the contact area are

e static position.
ws the possibility of the
encies of the radial and
one another by 2 times.

Initially, small deformations of the bea hich leads to a violation of
the stationarity of the technological prod

At textile enterprises of ring spinning ' - and two-belt drawing devices are
most widely used. They allg fvof the “ﬂoatlng” fibers during the drawing

process. In order to impro i ibducts on ring spinning machines by reducing
uncontrolled fibers in thg
exhaust cylinder of t

ile moving in the exhaust device, change speed from V; (supply pair) to speed V,
(exhaust pair) and back several times. The place where the fiber transitions to a new speed
not strictly defined for all the fibers that make up the fibrous product, and the zones of
fluence on the fibers of adjacent groups of organs that have different speeds do not have
precise boundaries.

The clamping line passing through the axes of the cylinder and the roller should be closer
to the plane. The contact patch has the shape of a rectangle when the tension of the friction
force field is uniform, and the clamping line has a smaller diameter of the cylinder and roller
and greater rigidity of the elastic coating [6-8].

Calculations were carried out for the design of an exhaust device of the SKF type, as well
as those modernized by us [9].
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4 Results and discussions

Press roller drawing device is widely used in textile machinery. Rollers are the main working
parts of the machine, performing basic functions. In many machines, roller modules are
asymmetrical, that is, they have an asymmetrical process of interaction between a layer of
material and pairs of rollers.

Currently, there are no works devoted to the theoretical analysis of the angles of en
asymmetric fibers between the roller and the tension cylinder during the stretching
There are studies on the height and width of the twisting triangle, but
comprehensive approach that takes into account all possible types of asymm
time.

When moving a homogeneous layer of elastic fibrous material in
wedge is formed, making it difficult to retract the layer into the
cylinder. When determining the conditions for drawing in an une

deformation of the pulled material [10]. Strip grip is
coefficients above 0.25. When the radii of the rolls are e
size is obtained; with a decrease in the radius of a rolls, the gripping

roller and the belt [11].

The author of the work [12] claims that when
assume that the cylinder is smooth. However, the
an elastic coating and a grooved cyling
width of the depression, the contact
depressions, causing additional vertical
product of the number of revoluti

tions of the roller, we still
ir consists of a roller with

y alternating protrusions and
aroller with a frequency equal to the
the number of grooves.

of theoretical concepts, let us consider a
significantly asymmetric shown in Fig. 1. Here the rollers are located
relative to the vertical 4 c 3 > lower shaft is stationary, the upper one is
movable. Both roll o), the diameters of the rollers are not the same (R; # R;), the
rollers have elastg i tiffnesses ¢, and c,. Consequently, the friction coefficients

ns of steam of the roller and the cylinder module, we study in
e first is the moment of contact of the front end of the layer of material with
is the moment the front end of the material layer touches the line of
the contact angles in the first position. Let the layer of material brought
them in cross-section 4,4, (see Fig. 1). From Fig. 1 it follows that:
R, +h+R,— 0B, — BB, —B,0, =0, (1)
A;B; = A\D; + A;B,. 2)
From right triangles 44,B,0,,44,B,0,,4A4,D, A, we find:
0,B; = Ry cos(ay + B1),A1By = Ry sin(ay + By);
0;B; = Ry cos(az — B1),A;B; = Ry sin(a; — B1);
BB, = A,D, = 6, cosy,,A Dy = 6, siny;.
Taking into account these expressions, equalities (1) and (2) will take the following form:
Ry —Rycos(a, + 1)+ R, —Rycos(a, — ) +6,(1 —cosy;) +h, — 8, =0, 3
Rysin(a — B1) = Rysin(ay + f1) — 8, siny;. 4)
Assuming that the angles a4, a5, B4, ¥, are small, we can write equations (3) and (4) in a
simplified form:
Ri(ay + B1)? + Ry(az — B1)* + 81y1> + 2(hy — 81) = 0, (5)
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Fig 1. Scheme of the steam

2Ry(81—h1) _ Rp81(81+R1+Ra)¥{ 7)
R1(R1+R2) Ri(R1+Rz)

-
_ |2R2(81—h1) _ (R1+Rz)B1—-8111
= \/ R1(Ry+R3) Ri+R; ®)

ount expression (8) from equality (6), we find the formula for determining

_ [2R1(81—h1)  (Ri+R2)B1-6111
%2 = \I R2(R1+R2) R1+R; . ©)

Having added expressions (8) and (9), after transformations we find the sum of the contact

angles ajand a,:
a+a, = /—Z(Rl“;ﬂfjl"’”. (10)

Next, we will study, taking into account the forces acting on the material layer, how the
contact angles change. For this purpose, let us consider the diagrams of forces acting on a
layer of material in cross section 4,4, (see Fig. 1).
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To do this, we will draw up equations for the equilibrium of forces of the material layer at
the moment of contact with the rollers:

{ZX’ = =Ny =Ny + Ty + Ty =0,
XY =N, —N, +T, — T, =0. (11)

From the diagram of forces in Fig. 1 we find:
N, = Nysin(ay + 1), Ty, =Ty cos(ay + B1), Niyx = Ny cos(aq + By),
Ty =Ty sin(ay + B1), Ny = Ny sin(ay — 1), T,y = Ty cos(ay — By)

N,y = Ny cos(a; = 1), T, = Ty sin(az — fy).

Taking into account these expressions, we rewrite system (11) in the fo
{Nl sin(ay + p1) —Tycos(ay + By) = —(Nysin(ay — 1) — Tz co

Let us divide the first equation of this system by the second a:
expressing friction forces T; and T, through normal forces N; an
law of friction:

sin(a; +py) — frcos(ay + By) _ sin(a, —
cos(a, + By) + fisin(ay +By)  cos(a, —

After a series of transformations, we find:

tg(a + az)

Then, keeping in mind that f; = tgv, and 2

v; and v, are the friction
(14)

is equal to the sum of the friction angles,

the material layer.
Taking into account eq egtion (10) has the form:

2(R1+R2)(81_h1) (15)

R1R> ’

(Ri(vy +v3) + (Ry + R2)By — 6171) (16)
ometric factors in the second position of the front end of the
et the front end, brought to the rollers of the material layer, touching them
to section C; C, lying on the line of centers (Fig. 2). During this period
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Fig 2. Diagram of the stea 7 g,sccond position front end of the layer of material

In this case, t rial and the elastic coating of the rollers will be deformed.
Deformation o al component of the elastic force of the material is equal
to the pressu . Stippose that at the moment of equality of the above forces,
the two- the following parameters: contact angles of the beginning of the

hy = khy, k > 1, 17)
ortionality coefficient.

ith formulas (8), (9), (10), taking into account equality (17), we determine
their sum:

b1y = 2R, (6; — khy) _ (Ry + Ry)By — 6111
1 R,(R; +R,) R, +R, ’
_ [2R1(81—kh1) | (R1tR2)B1—6171
21 = \l R2(R1+R3) + R1+R; ’ (18)
2(Ry+R2)(81—kh
fus + oy = [ (19)
1082

According to Fig. 2, for the considered steam-rolling module we have where are the
friction angles at points and, respectively:
11+ ¢ = Vi1 + Vs, (20)
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where v, 4, V,; are the friction angles at points B; and B,, respectively.
Taking into account equality (20), expressions (18) and (19) will take the following form:

’Z(R +R3)(61—khy)
V11 + Vy1 = #. (21)

¢11 = m (RZ(UII + 7721) - (R1 + Rz)ﬁ1 + 61)/1)'

$21 = RitR, = (R1 (V11 + v21) + (Ry + Ry)By — 6171).

The analysis of the geometric conditions of interaction between the pair Qf
module allows us to determine the angles of contact between the pair of the rolle
and two drive rollers. They are in the following order:
according to formula (15) —v; + v,;
according to formulas (16) and (17) —;a, a3, hiy;
according to formula (21) —v,; + v,4;
according to formulas (22) and (25) —¢11, ¢P21-

5 Conclusion

Using the initial data, we check the angle of entry o,
Since the thickness of the product depends on th
it as one thread (Fig. 3): existing: R; = 14mm; R,
3mm;k = 2. B, = 4° =0,0698rad;y; = 4-20
9mm; h, = Imm; h, = 1,5mm; §; =
0,6947rad.

¢ product into a pairwf rollers ¢4, P,q.
ead numbegg we will conditionally take
1mm; h, = 1,5mm; 5, =
new: R; = 14mm; R, =

(14 0,53 —28-0,0689 + 3 -0,6691) = 0,262rad = 15°12/,

14- 14

o1 =757 (14053 +28- 00698 — 3-0.6691) = 0,265rad = 15°22"
new: 11 = ——= (90,365 — 23 - 0,3584 + 3 0,698) = 0,122rad = 7°,
$ay = ——— (14 - 0,365 + 23 - 0,3584 — 3 - 0.698) = 0,482rad = 28°48".

14+9
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As can be seen from the calculation results, it is difficult to insert the product into the
existing pair of expanders, since the contact area with the roller surface is large. In the new
one, the contact surface is smaller on one side. Therefore, as indicated in [10], the use of
small-diameter rollers reduces the wedge of the entrance zone and facilitates the entry of
fibers.
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