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Abstract

In this work, the force of the hydrostatic pressure of the liquid on the shell of the
cocoon during the steaming of the cocoon in a universal vacuum cocoon steamer
1s theoretically studied. Since the cocoon consists of a curved surface, the effect of
fluid pressure on the curved surfaces is also determined. Equations are also
presented for finding the pressure force itself through the horizontal and vertical
components of the pressure applied to a curved surface.
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Introduction

The demand for silk fiber, which is an expensive textile raw material, is increasing
every year. The production of high-quality raw silk that meets the requirements of
world standards is inextricably linked with the technological processes of growing
cocoons, pre-treatment of cocoons, and preparation of cocoons for unwinding.
The technological processes of preparing the cocoon for unwinding mainly consist
of the technological processes of sorting dry cocoons, steaming and finding the end
of a single silk thread, among these processes, especially the technological process
of cocoon steaming is one of the important technological processes.

II. LITERATURE SURVEY

In the technological process of cocoon steaming, the better the cocoon shell is
steamed, the better the surface of the cocoon shell is washed, the better the loops
are formed, which are formed by the silkworm in the process of wrapping the
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cocoon, the better the places where the silk threads adhere to each other, and the
sericin substance on the surface of the silk thread melts and softens for an even
wash.

To determine the strength of the hydrostatic pressure of the liquid during steaming
cocoons in a universal vacuum steaming device for steaming cocoons, the
following theoretical studies were carried out.

Since the cocoon shell consists of a curved surface, to determine the effect of the
hydrostatic pressure of the liquid on the cocoon shell in the process of preparing
the cocoon for unwinding, that is, steaming, we used the scheme shown in Fig. 1
(see Fig. 1).
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Figure 1. Hydrostatic pressure force acting on the curvilinear surface of the
cocoon shell during the process of cocoon steaming.

III. RESEARCH METHOD

It is known that the fluid pressure force acting on a curved surface is the sum of the
reduction pressure and hydrostatic pressure forces on the free surface and was
expressed by the following formula:
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P=DP,TPo (1)
Where: P- is the pressure force acting on a curved surface,

P, — restorative compressive strength,

Py — is the pressure force on the free surface.
To determine the force of the hydrostatic pressure of the liquid on the cocoon shell,
a small surface dS was identified on the curvilinear surface of the cocoon shell. We
have directed the coordinate axes as shown in the figure. Then the force of
hydrostatic pressure of the cocoon on the small surface will have projections dP,
dPx and dPy. The projections of the surface dS onto the planes xOz and yOz are
equal to dSx and dSy. The force of hydrostatic pressure of a liquid falling on a small
surface is expressed as:

dP = yhdS.
where: dP is - the pressure on a small surface,
Y h - 1s the pressure of the liquid column,

dS - is a small elementary surface.
And his horizontal organizer:

dP = dPcosa = yhdS cosa

Here:  dPy - is the horizontal component of pressure on a small surface,
dPcosa - dP - cosine of the angle between the OX axis of the force,
dScosa - is the cosine of the angle between the OX axis of the element
surface.
On the other side dScosa = dS,, for being

dP, = yhds,.

Here: dSy —dS is the projection of the elementary surface onto the yOz axis.

IV. THE OBTAINED RESULTS
To find the projection of the total pressure acting on the curved surface, we take
the integral over the surface Sy:

P.= | yhdS, =y [hds,, o~

(S,) (S,)
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but j hdSy — Sy 1s the static moment of the surface O z about the axis.

(Se)

That’s why

[has, =5,

(Sy)

Here: Sy- is the projection of the curved surface onto the yOz axis;

h
Ho-S, — depth of the center of gravity of the surface; %, = 31 In this way, the

horizontal component pressure on the curved surface is calculated according to the

following formula:

})x — )/‘9 yhO‘
This formula is similar to the formula for calculating the hydrostatic pressure force
of a liquid falling on flat surfaces, and differs from it only in that the surface Sy is

3)

a projection of a curved surface onto the plane yOz.

Now let's find the vertical component of the pressure acting on the curved

surface (see figure 1).
dP, = dPsin ¢ = yhdSsin a,

Here: dPsina —dP sine of the angle between the force and the x-axis,
but dSsina = dS, for being

dP, = yhds..
Find P, by integrating:
P = j hdS. =y jhdsx = W,

(8x)

(81x)

Here: W = Ihde — a curved surface consists of a volume between the vertical

S(x)

and free surfaces on its boundary and is called a pressing body.
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V. CONCLUSIONS

Thus, the vertical component of the pressure acting on a curved surface is equal to
the product of the volume of the pressing body and the specific gravity of the liquid,
1.e.

E=m.

It can be found through the horizontal and vertical components of the pressure on
the curved surface:

2 2
P=P*+ P )

So, the pressure on a curved surface is equal to the root of the sum of the squares
of its components Px and Py [9]. The direction of pressure on a curved surface is
determined by the following formulas:

P

cosa=—" o sina=-% o tga=-—>

The point of application of force is found graphically. It is located at the point of
intersection of the curved surface with the direction of the force.
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