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Abstract

The article presents the results of experimental studies on assessment, in particular, the substantiation of the use of polymer
compositions and their application to the surface of a semi-finished product, which provides the desired form stability and reliability,
meeting the modern requirements of industrial production, and the efficiency of their use in production conditions. In this case,
the processing of all-seamed details of garments made from natural fur with the subsequent obtaining of a given shape by using
the deformation properties of natural raw materials. As a result of the research, recommendations were given on the use of the
proposed reinforcement options and the methods of the all-molded product package using a polymer composition, which makes it
possible to improve the quality and shape stability of the garment details of their fur semi-finished products.
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Introduction

to the impact of external, for example, concentrated force. To solve

It is known that fur products today are one of the main this problem, we use the technique proposed in [2], based on the

assortments of a modern man’s wardrobe. At present, the deepest use of the energy method [4]. Suppose that the volumetric form

processing of natural raw materials to the finished product, the
manufacture of garments from local raw materials, including
natural fur, is given increased attention on the part of the state and
is one of the key positions of the economic development program
of the republic. In turn, high-quality manufacturing of finished
products is a primary task of science and production. The index of
the form-stability of parts of clothing is one of the main indicators
of the quality of manufacturing of garments and is considered the
most urgent task of science and production.

Objects and Methods of Research

Analysis of the data of scientific and technical information
showed [1-3] that the most adequate indicator characterizing the
form-stability of parts of clothing is the stability of a given shape

of the headdress made of natural fur in the section is closer to the
spherical segment.

Results and Discussion

The figure shows the sections of the initial and deformed
shape of the spherical segment under the influence of an external
load, with the necessary geometric parameters before and after
deformation.

Picture 1 Schematic diagram of the spherical segment: P
- applied concentrated external force; W,(r)- source segment;
W, (r) -deformed segment; R - radius of the spherical segment; 1, -
height of the initial spherical segment; #,- height of the deformed
spherical segment.
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Picutre 1: Schematic diagram of the spherical segment: P - applied concentrated external force; W,(r) - source segment; R
-deformed segment; W,(r)- radius of the spherical segment; H,- height of the initial spherical segment; H,- height of the
deformed spherical segment.
N J
All other things being equal, the value of the concentrated force W,(r) = a, +byr +c,r* +d,r, (6)
will depend on the P physico-mechanical properties of the sample
W, (r) =b, +2c,r +3d,r? (7)

packages and can serve as one of the indicators characterizing its
form-stability.

The elastic curve of the initial section of the spherical (W (r)
segment can approximately be described by a cubic parabola [5].
Then

(1)
(2

W](r) =a,+br+ clr2 + d1r3

W/ (r)=b, +2c,r +3d,r’
a,,b,,c,,d,

Where, a,,b,,c,,d, - are coefficients to be determined, which
are found from the following conditions
w,(0)=0,
w,(R) =0,
W, (0)=0,
R
w, (71) =H,

(8)

Substituting expressions (6) and (7) into conditions (8), we

Where - are coefficients to be determined. They  ptain
are based on the following conditions a,=0,
w0)=H,, zb2=0,3
Wi(R,)=0, 3) ;le + dzljé =0, 9)
w/'(0)=0, &G +dy () =H,
Wll (Rl )=0
Solving the system of equations (9), we find the values ¢, ,d, :
Taking into account the boundary conditions (3), we have: 8H, 8H,
a,+bR, +c,R +d,R} =0,
b =0, Then,
bl +2¢,R, +3d,R} =0 W,(r) = 81—22 N 81{2 #(10)
R
and 1 1
H +co,R+d R =0 As a result, the deformation of a spherical segment can be
2¢,R, +3d,R? =0 (4)  described by equation
H, , 2H , 8H 8H.
Solving system (4) we have W(r)=W,(r)=W,(r) = H, ‘3175"2 s r- sz e le r=
2H H 1 1
d, = Rfl .= —3R—lz‘ =H, 717‘2(3HI +8H,)r +R—13(2Hl +8H,)°
Consequently, We denote by
iy 3 2 !
Wi(r)=H, 3R|2r + Rlz r (5) F(3H1+8H2):k2’ (11)
1
Similarly, for a section of a deformed segment, one can write L}(QHI +8H,) =k, (12)
Rl
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then

W(r)=H, szrz +k3r3 (13)

We use the energy method to determine F, . Assuming that the
edges of the segment are pinched, the expression for the potential
energy of the deformed spherical segment [5] is expressed in the

form
R 27 2
_ D 0w 10w,
v=l'] [zw;w }””"9
Then,

W' (r) = =2kyr + 3k,
W (r) = =2k, +6k,r,

2
{W”(r) + lW'(r):i = (=2k, + 6k, =2k, +3k,r)’ = (=dk, +9%k,r)’ =
r

=16k, = T2k, kyr + 81k,

Ro2r D
U= J; ! b(lék2 ~ Tk + 81k3r2)}rdrd0 (14)
Integrating expression (14), we have
D 1
U= ’;—Z(sijf —24k kR + %ij;‘) (15)

1
Substituting expressions (11) and (12) into expression (15), we
obtain the value of the potential energy

U= ’;—?[ 8(3H, +8H,)’ —24(3H, +8H,)(2H, +8H2)+%(2HI +8H,) |=

1

= ’;—?(9115 —T2H,H,+272H2),
1
Here D - is the stiffness of the specimen in bending

3
p-_Eo
12(1-v?)
Where V - is the coefficient of transverse contraction of the
sample material? Finally, after the transformation, we have
E 3
- TES (om? _7aH, H,+2720?)
12R>(1-v?)

We determine the magnitude of the work of the force of gravity

(16)

27 R

A=PH,+ [ [ W(r)qrdrdo,(17)
00
Where ¢ - is the unit area weight?

Substituting the value into expression (17), we obtain

27 Ry

A=PH+ [ [ (H,~kp + kg )qrdrdo, (18)
00
Or taking into account (11), (12)
2 2

A= PH, +27q, [H‘RTIJZ (3H1+8H2)+%(2H1 +8H2)}:

, R (19)
= PH, +2zrql(%Rle1 —ngHZ)
The value of P the force is found from equality (/ = 4

_7ES g g (S RH LR
N 12R,2(1—vz)(9H' T2H H, +272H3) =274, RUH, = S RUH) 20)
HI

The value of the critical force is determined in the

range0,637+0,841N with the para meters and the irvariations §

=0,97-10°m; R, = 0,15 m; v =0,52+0,55; H, = 0,18 m; H, = 0,09+
0,11 m; g, = 4,3 + 4,7 N/m? Experimental studies have determined
the values of the critical force for deformation of bulk samples
from natural fur - astrakhan, taking into account the application of
the polymer composition in the package [6,7]. Convergence of the
calculated and experimental data is completely satisfactory with a
maximum relative error of no more than 10% [8].

Conclusion

The results of the carried out experiment confirm the
dependence of the critical force, form stability and rigidity of
the part package from application relative to the nominal axis of
the semi-finished parts. Thus, the maximum value of the critical
force (0.841H) is determined by applying the reinforcing polymer
composition relative to the nominal fur axis at an angle of & =450,
At an angle of & =30%and 60° the critical force is 82, 6% and 89,7%
of the maximum value, respectively. The minimum value of the
force (75,8 % of the maximum value) is determined in the packages
with the application of the polymer composition at an angle of &
=0%and 90° relative to the nominal axis of the part. On the basis
of the studies carried out, it is established principle possibility
assessing of the shape stability and rigidity of bulk samples of a
part by means of an analytical dependence that takes into account
the physico-mechanical properties of materials and packages, as
well as their design parameters taken into account in the formation
of their package.
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