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New modern materials, product design and manufacturing technology are being
improved. A comprehensive product quality management system is being implemented.
Following it, the textile industry offers a variety of materials, the range of which continues
to grow, due to the use of new types of raw materials. The quality of the material remains
the main requirement. Not only comfort plays a role, but also wear resistance and strength
of the material. Women have different types of clothes [1].

A modern range of domestic and foreign materials for work clothes. Used for sewing
insulated work clothes, in terms of fiber composition, basic structural parameters, type of
weave and color design. It has been established that the largest share is made up of pure
cotton fabrics, and only 5% is made up of fabrics made from chemical raw materials, which
is explained by the previously relatively low prices for fabrics made from natural fibers,
and, consequently, cheap work clothes.

The parameters of the fabric structure are characterized by a fairly wide range of
values that are unreasonably overestimated or underestimated, which negatively affects the
consumer properties of clothing. Most fabric articles lack special finishes that enhance their
protective properties; the color scheme of the materials is characterized by a narrow range
of colors. From this type of material, we are now preparing military clothes for women.

Compliance with the nature and conditions of performance of operational and combat
missions is a mandatory requirement when designing new models of military uniforms. The
lack of samples of field clothing designed taking into account the anthropomorphological
features of the female figure forces women to provide military personnel with men's field
clothing of similar standard sizes.

The inconsistency of clothing with the anthropometric characteristics and strength
capabilities of the female body causes a significant limitation of the range of movements,
general discomfort and leads to the rapid development of fatigue. In this regard, the task of
developing scientifically based ergonomic parameters of female military personnel's
clothing and, above all, to ensure the dynamic compliance of structures with the motor
component of service and combat activities is urgent [2].
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The work is a continuation of the R&D complex of the Department of Design and
Technology of sewing products aimed at improving the design methods of ergonomically
rational designs of special clothing based on differentiated consideration of biomechanical
parameters of human movements in the main joints of the upper and lower extremities.

The use of new computer technologies in this work ensures the effective use of the
biokinematic characteristics of human movements, makes it possible to abandon routine
operations for planar modification of the initial patterns of shoulder clothing parts, thereby
creating the possibility of actively forming a three-dimensional clothing solution with a
given level of dynamic compliance. At the same time, the time and material resources spent
on designing basic and initial model clothing designs are significantly reduced, which is of
particular importance in modern economic conditions [3].

Recommendations for improving the method of designing uniforms for female military
personnel:

Consideration of anthropometric and biomechanical features: The use of three-
dimensional scanning and other modern technologies to accurately account for the
individual characteristics of the figure and movements.

Ergonomics and functionality: Development of constructive solutions that ensure
freedom of movement and comfort in various service and combat situations.

Aesthetic and cultural aspects: Taking into account national and cultural characteristics
when designing a uniform to ensure its acceptability and conformity with traditions.

Modularity and adaptability: Creation of modular kits that allow you to adapt the
uniform to different climatic conditions and service tasks.

Use of modern materials: The use of innovative materials that provide lightness,
durability and protection from external influences.

Planar methods for achieving ergonomic rationality of clothing designs. The rational
shape and dimensions of clothing details from the perspective of movement dynamics did
not allow for the active use of the established relationship between the spatial
biomechanical characteristics of the human figure and the principles of shaping the design
of clothing and the geometric shape of the unfolding of its details [4].

To achieve this goal, the following tasks were solved in the work:

study of ready-made service clothing samples in order to identify their functional and
ergonomic disadvantages and determine the range of parameters that affect the dynamic
compliance of clothing with the conditions of military service and combat activities;

investigation of the relationship between the biomechanical parameters of human
movements in the main joints and the spatial arrangement of clothing segments

ergonomic evaluation of experimental samples in laboratory and field conditions.;

a geometric model and an algorithm for constructing detail sweeps in the initial
(research) version of the three-dimensional computer-aided clothing design (TAPRO)
system have been adapted for the construction of straight silhouette shoulder clothing;
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the parameters of shaping ergonomically rational designs of shoulder clothing in the
TAPRO system are systematized and recommendations on the choice of their values in the
design of insulated special-purpose products are developed.;
it is shown that it is possible and informative to evaluate the thermal protection
efficiency of insulated suits using the method of recording infrared radiation (topography of
heat fluxes) from the surface of a product worn on a person.
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