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Abstract. This research focuses on
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conventional "sleeve-armhole" design
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ality and aesthetic appeal. The proposed design
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challenges associated with upper extremity movement
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cientific research and development of ergonomic clothing for special purposes, taking into
unt design and technological means of ensuring dynamic compliance of products with
the conditions of their functioning remains relevant, in particular, the issue of the movement
of the upper extremities of military personnel is largely limited by the “sleeve-armhole”
design unit of shoulder clothing products [1-4, 7-9]. The development was carried out by
modifying the original shapes and sizes of parts of the basic construction foundations of the
back, front and sleeves, built on the basis of a mesh according to the current methodology
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with the maximum possible preservation of the volume-silhouette and stylistic solution, by
deepening the armhole of the sleeve and solving in the lower part of the collar of a one-piece
gusset [5-7, 11].

The problem is solved by the fact that in the basic construction, represented by the details
of the back and front, a set-in sleeve, an insert (gusset) in the “lower part of the sleeve-
armhole” area, the front and back are designed with a significant deepening of the armhole,
the sleeve is made two-seam with the presence of an elbow seam, and the gusset - a ong
cut - is built into the design model in the area of the optimized unit [11-13].

The development was carried out by modifying the original shapes and sizes
the basic construction foundations of the back, front and sleeves, built on the

in the lower part of the collar of a one-piece gusset [2, 12-15].
The relevance of this investigation stems from the recogni®

encountered challenges in achieving optimal dynamic comfifiance
these specialized garments encounter in real-world s

requirements and the preservation of stylistic ele

This study endeavors to contribute to the evo
modifications to the original shapes and sizes o
back, front, and sleeves. Through a metigulous inte
seam sleeve with an elbow seam, this 1 i en the armhole, allowing for a
breakthrough in the design paradigm. The ployed in this exploration adheres
to contemporary practices while ensuring thi& s#iximal preservation of volume-silhouette and

pecific modifications made to the foundational
ind these adjustments, and the potential implications for
d comfort of specialized clothing for distinct purposes.
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Fig. 4. Upper and lower sleever*

A jacket made using this construction is not dynamically ergonomic for clothing, since
the height of the collar 3 and the width of the armhole 4 provide rather small amplitudes
abduction of the arm by no more than 600 in the shoulder joint of the upper and lower parts
(Fig. 4) of the sleeve.
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A jacket made using this construction is not dynamically ergonomic for clothing, since
the height of the collar 3 and the width of the armhole 4 provide rather small amplitudes
abduction of the arm by no more than 600 in the shoulder joint of the upper and lower parts
(Fig. 4) of the sleeve. [3,6-7].

Based on an analysis of the construction and constructive solutions of existing workwear,
anthropodynamic studies of male figures, the results of studies of the biokinematic interaction
of elements of the “man-clothing” system when performing extreme moves

the upper and lower parts of the sleeve - Fig. 8, 9, respectively.
At the same time, Fig. 6-8 are presented in comparison with the ori

construction with a deepened armhole of the back sleeve
combination with a sleeve (Fig.7) with one-piece gusset
requirements for workwear [4].

At the same time, Fig. 6-8 are presented in co
in Fig. 1-3, which allows you to view the progres
analyze shortcomings.

A constructive solution that provides sufficie
more than 900 in the shoulder joint i
deepened armhole of the back sleeve S
sleeve (Fig.7) with one-piece gusset 1

ig. 6) in combination with a
gect the ergonomic requirements for

workwear.
The anthropodynamic g f\ &lothing with the movements of the upper
extremities in the clain proved due to the changes listed above,

respectively, with an int
uppe leeve 10 has changed, also shown separately in
Fig. 8 and the lo eeve 10 and in Fig. 11.
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Fig. 5.BC shelves Fig. 6.BC backrest
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Fig. 7.BC sleeves Fig. 8. Fig. 9. Lower sleever

Fig. 10-11 — basic design of a jacket with a rat hole” unit, rear and front

views.

The proposed basic construction ca
are convenient to use in work condition
actions performed, and requi nsurin
performance of the human

¢ basis tor the production of jackets that
eme in intensity and nature of the
satisfactory functional state and physical

—_—

ic construction of a jacket with a rational sleeve-armhole knot, rear view
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Fig. 11. Basic construction of a jacket with a rational sleeve-armhole assembl

3 Equations and mathematics

To ensure the reliability of the obtained practical resydfs; i statistical
processing of the experiment was carried out.

Table 1. Three-factor ex

# Variables

Yu Yu Ro (%)
0.783 0,7975 1.755
0.979 | 0,9655 1.450
0.727 | 0,7415 1.888
0,000004 0.876 | 0,8625 1.623
0,0002 0.782 0,768 1.823
0,000113 0.845 0,8595 1.629
0,001013 0.460 | 0,4465 3.135
0,000968 0.742 0,756 1.8852
0,002634
you can evaluate the role of each factor influencing the

. 5
1/08 06 04 02 02 04 08 /4.8/1
6. Xi

1

I 7/

Fig. 12. Families of dependence curves betweenX, (the second factor) and X; the first factor) at (the
maximum value of the third factor) and various values § = yo: 1 — yo = 0.727,2 — y, = 0.76,3 —
Yo = 70,4 —Yo = 0.9,5 —Yo = 84’5,6 — Yo = 94’, 7 — Yo = 98
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Fig. 13. Analysis of BC methods: proposed and current

Table 2. Comparative analysis of men's BC jacket techni
current (Miiller and Son,

# Proposed BC
#IAP 06813 Method “
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4 Conclusions

The construction of an ergonomic rational design of shoulder clothing in the development of
special-purpose clothing has shown its effectiveness, which is confirmed by the results of a
comparative ergonomic assessment of standard and experimental samples. The options for
effective constructive solutions for workwear proposed in the work can be recommended for
a wide range of design situations with extreme amplitudes.

Based on the analysis of the research conducted from the standpoint of e
requirements for workwear, it has been established that spe01al-purpose ]ac
entirely rational: clothing limits the amplitude of a person’s movement an
intensity of the functioning of his physiological systems.

The creation of an improved method for designing ergonomic
purposes is substantiated, taking into account the design of the “armh
is one of the urgent tasks, since in uniforms this is one of the s

sleeves with a gusset insert, characterized by the solutio
two-seam sleeve, made with the presence of an elbow
of the edging sleeves.
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