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into account of the construction of the “armhole-
sleeve” unit

Khayrinisa Yunusxodjaeva1,*, Umida Vakhidova1, and Nilufar Yunusxodjaeva2 
1 Tashkent Institute of Textile and light industry, Tashkent, Uzbekistan 
2 Namangan Institute of Textile industry, Namangan, Uzbekistan 

Abstract. This research focuses on the scientific exploration and 
development of ergonomic clothing tailored for specific military purposes, 
with a particular emphasis on addressing limitations imposed by the 
conventional "sleeve-armhole" design element in shoulder clothing 
products. The study involves a meticulous modification of the original 
shapes and sizes of foundational components, including the back, front, and 
sleeves, based on a mesh framework while striving to preserve the volume-
silhouette and stylistic elements. The key enhancement involves a 
significant deepening of the armhole, a two-seam sleeve with an elbow 
seam, and the incorporation of a one-piece gusset in the optimized unit area, 
situated in the lower part of the collar. This innovative design solution not 
only allows for dynamic compliance with the functional conditions but also 
ensures optimal comfort and mobility for military personnel. The 
methodology employed in this development builds upon existing 
frameworks, emphasizing the seamless integration of modified components 
to enhance both functionality and aesthetic appeal. The proposed design 
presents a promising advancement in military clothing technology, 
addressing critical challenges associated with upper extremity movement 
limitations and providing a foundation for further advancements in the field. 
Key words: textile design, clothing, armhole-sleeve, innovative design, 
special clothing, fabric. 

1 Introduction

Scientific research and development of ergonomic clothing for special purposes, taking into 
account 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 one-piece 
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 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 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 [2, 12-15]. 

The relevance of this investigation stems from the recognition that the movement 
limitations of the upper extremities, particularly in military personnel, are intricately tied to 
the design intricacies of the "armhole-sleeve" unit. Traditional methodologies have 
encountered challenges in achieving optimal dynamic compliance with the diverse conditions 
these specialized garments encounter in real-world scenarios. As such, there is a pressing 
need to enhance the existing design approaches, taking into account both the functional 
requirements and the preservation of stylistic elements. 

This study endeavors to contribute to the evolution of ergonomic clothing by proposing 
modifications to the original shapes and sizes of foundational components, including the 
back, front, and sleeves. Through a meticulous integration of a one-piece gusset and a two-
seam sleeve with an elbow seam, this research aims to deepen the armhole, allowing for a 
breakthrough in the design paradigm. The methodology employed in this exploration adheres 
to contemporary practices while ensuring the maximal preservation of volume-silhouette and 
stylistic considerations. By addressing the challenges associated with the "armhole-sleeve" 
unit, this research aspires to pave the way for advancements in ergonomic clothing design, 
offering solutions that transcend the limitations of conventional methodologies. The ensuing 
sections of this study will elaborate on the specific modifications made to the foundational 
construction, the rationale behind these adjustments, and the potential implications for 
enhancing both the functionality and comfort of specialized clothing for distinct purposes. 

2 Materials and Methods 

The essence of the invention is illustrated by drawings as follows. The original shapes of the 
dimensions of the parts were modified: 

back (Fig. 1) 1 sleeve armhole, front (Fig. 2) 2 sleeve armholes, sleeve (Fig. 3) with 
edging height 3 and width 4. 
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Fig. 1. BC shelves                    Fig. 2. BC backrest                    

 

 Fig. 3. BC sleeves

 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 movements 
corresponding to the specific conditions of work activity, a new technical solution for special-
purpose shoulder clothing was developed - basic the design of a men's jacket, represented by 
details: the back (Fig. 5), the front (Fig. 6), a two-seam sleeve (Fig. 7) with an elbow seam, 
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 original models of parts 
in Fig. 1-3, which allows you to view the progress of modernization and rationalization, and 
analyze shortcomings.  A constructive solution that provides sufficiently large amplitudes of 
arm abduction of more than 900 in the shoulder joint involves the design of a basic 
construction with a deepened armhole of the back sleeve 5 (Fig. 5) and shelf 6 (Fig. 6) in 
combination with a sleeve (Fig.7) with one-piece gusset 11 and 12 to meet the ergonomic 
requirements for workwear [4]. 

At the same time, Fig. 6-8 are presented in comparison with the original models of parts 
in Fig. 1-3, which allows you to view the progress of modernization and rationalization, and 
analyze shortcomings. 

A constructive solution that provides sufficiently large amplitudes of arm abduction of 
more than 900 in the shoulder joint involves the construction of a basic structure with a 
deepened armhole of the back sleeve 5 (Fig. 5) and shelf 6 (Fig. 6) in combination with a 
sleeve (Fig.7) with one-piece gusset 11 and 12 to meet the ergonomic requirements for 
workwear. 

The anthropodynamic compliance of clothing with the movements of the upper 
extremities in the claimed invention has improved due to the changes listed above, 
respectively, with an increase in the width 7 of the armhole and the height of its hem; the 
outline of the detail of the upper part of the sleeve 10 has changed, also shown separately in 
Fig. 8 and the lower part of the sleeve 10 and in Fig. 11. 

 

 
Fig. 5.BC shelves                 Fig. 6.BC backrest                    
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                                 Fig. 7.BC sleeves      Fig. 8. Upper   sleever         Fig. 9. Lower  sleever

 
Fig. 10-11 – basic design of a jacket with a rational “sleeve-armhole” unit, rear and front 

views. 
The proposed basic construction can serve as the basis for the production of jackets that 

are convenient to use in work conditions, which are extreme in intensity and nature of the 
actions performed, and require ensuring a satisfactory functional state and physical 
performance of the human body for a long time. 

 

 
Fig. 10. Basic 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 assembly, front view 

3 Equations and mathematics

To ensure the reliability of the obtained practical results, mathematical and statistical 
processing of the experiment was carried out. 

Table 1. Three-factor experiment matrix 

# Variables  
Responses 

 X1 X2 X3 𝑦̄𝑦𝑖𝑖1 𝑦̄𝑦𝑖𝑖2 𝑦𝑦𝑢𝑢 𝑆𝑆𝑢𝑢2 𝑦̑𝑦𝑢𝑢 𝑦̄𝑦𝑢𝑢 𝑅𝑅0(%) 
1 - - - 0,799 0,796 0,7975 0,000004 0.783 0,7975 1.755 
2 + - - 0,976 0,955 0,9655 0,000221 0.979 0,9655 1.450 
3 - + - 0,749 0,734 0,7415 0,000113 0.727 0,7415 1.888 
4 + + - 0,858 0,867 0,8625 0,000004 0.876 0,8625 1.623 
5 - - + 0,758 0,778 0,768 0,0002 0.782 0,768 1.823 
6 + - + 0,852 0,867 0,8595 0,000113 0.845 0,8595 1.629 
7 - + + 0,469 0,424 0,4465 0,001013 0.460 0,4465 3.135 
8 + + + 0,734 0,778 0,756 0,000968 0.742 0,756 1.8852 
       0,002634    

Using this relationship, you can evaluate the role of each factor influencing the 
ergonomics of the construction. 

 
 

 

 

 

 

 

Fig. 12. Families of dependence curves between𝑋𝑋2 (the second factor) and 𝑋𝑋1the first factor) at (the 
maximum value of the third factor) and various values 𝑦̂𝑦 = 𝑦𝑦0: 1 − 𝑦𝑦0 = 0.727,2 − 𝑦𝑦0 = 0.76,3 −
𝑦𝑦0 = 70,4 − 𝑦𝑦0 = 0.9,5 − 𝑦𝑦0 = 845,6 − 𝑦𝑦0 = 94, 7 − 𝑦𝑦0 = 98  

6

E3S Web of Conferences 538, 04004 (2024)	 https://doi.org/10.1051/e3sconf/202453804004
IPFA 2024

RETRACTED



Fig. 13. Analysis of BC methods: proposed and current 

Table 2. Comparative analysis of men's BC jacket techniques: proposed (patent IAP 06813) and 
current (Müller and Son, EMKO SEV) 

#  Proposed BC Current  BC
# IAP  06813 Method “Müller and 

Son”
Method EMKO SEV 

1 2 3 4 
1  
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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 ergonomic 
requirements for workwear, it has been established that special-purpose jackets are not 
entirely rational: clothing limits the amplitude of a person’s movement and increases the 
intensity of the functioning of his physiological systems.  

The creation of an improved method for designing ergonomic clothing for special 
purposes is substantiated, taking into account the design of the “armhole-sleeve” unit, which 
is one of the urgent tasks, since in uniforms this is one of the special factors affecting the 
ability to work. A formula has been developed for the basic model of a men's jacket, 
represented by workwear, in the form of a back, a front, a sleeve-armhole unit with set-in 
sleeves with a gusset insert, characterized by the solution of a one-piece gusset built into a 
two-seam sleeve, made with the presence of an elbow seam, formed by reducing the height 
of the edging sleeves.   
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