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ABSTRACT
Compression clothing (CO) for sports purpose is widely used as a way to stimulate blood flow, maintain the
main muscles of the human body [1-3], accelerate the restoration of their efficiency, and the reduction of
traumatic risk of ligaments and joints [4]. The advantage of compression clothing is a significant impact on the
physical, physiological and psychological state of a person [5-6], which predetermines the relevance of its usage
in sports activities.
Among the most topical and perspective methods of compressional pressure studying is mathematical modelling
of the effects of compressional pressure on an athlete's body with the use of finite element analysis (FEA) [7–8].
The finite element method is based on the division (decomposition) of the investigated object into a grid
consisting of small sections - finite elements. Elements can have both a flat geometric (triangle, parallelogram),
and three-dimensional shape (tetrahedron, cube, parallelepiped).
In the nodes of the formed grid, the whole range of necessary conditions is set: the properties of the material of
the stress-deformable body (most often is set for the whole object), the operational forces (gravitational
acceleration, pressure, various loads and fixings), as well as boundary conditions, after which the numerical
solution is performed in a variational formulation or in the form of a system of partial differential equations. As a
result of the simulation of the physical process in the “athlete-clothes-environment” environment, we obtained
the values of the soft tissues of the body deformations under the influence of compression clothing, as well as the
mechanical stress caused by the product.
It should be mentioned that this method allows to explore the effect of the pressure on the athlete’s body not only
in a static position but also in a dynamic one. Thus, the results of FEA allow to obtain an additional set of data
about the actual effect of compression clothing on the athlete’s body.
Thus, the goal of the work is to conduct a study of the effect of compression pressure on the athlete's body by
means of FEA to develop optimal structural and technological solutions of CO.
For this purpose, we should solve the following tasks:
•

to conduct a three-dimensional scan of the figures of the athletes;

•

to develop a database of deformation characteristics of human soft tissues and textile materials;

•

to investigate the pressure of CO on the athlete's body in static and dynamic conditions to obtain
boundary conditions;

•

to develop a mathematical model of FEA;

•

to investigate the change in thermal balance in the space under the clothes in a static and dynamic state;

•

to calculate and simulate the obtained model in the ANSYS environment;

•

to develop recommendations for the development of optimal-constructive CO solutions.
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