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Abstract
Determined projections of the acceleration vector in relation to the arc length coordinate of the thread axis through components that define the degree of thread compression in the contact zone. Solving the challenges faced by the textile and light industries in increasing the production of fabrics and knitted goods based on improving the productivity of existing equipment and employing modern technologies, grounded in the latest scientific achievements, has significant economic and technical importance. The number of breakages can be significantly reduced by using high-quality raw materials and optimizing the conditions of thread processing on technological equipment, where interaction with guiding and working elements of large and small curvature occurs. Theoretical foundations for the accelerations of points on the thread axis, considering compression during its movement along a guide of large curvature, have been developed.
Keywords: acceleration, deformation, thread cross-section, guiding surface, central axis.
Introduction.  The improvement of many technological processes in the textile and light industries** should be based on theoretical and experimental studies of the interaction of threads with the working elements of technological equipment [1, 2, 4]. By working elements, we refer not only to needles, plates, thread guides, combs on knitting machines, and heald frame holes, and reed teeth on weaving looms, but also to various types of thread guides, thread tensioning devices, and tension compensators [3-6]. The process of forming a fabric and knitted element does not end at the last attached stitch or knitted loop; it continues as the fabric moves away from the formation zone or the return plane for knitting [8, 12]. This is explained by the interaction between threads, where stabilization of the thread position in the fabric and knit will occur when the equilibrium condition between the individual force elements, components of the fabric and knit in that area, is met [11]. Hence, studying the interaction of threads in the working zone will complement the comprehensive research of the thread processing process on textile and light industry technological equipment. Theoretical research should contribute to a broader understanding of the processes of thread interaction with guiding surfaces of large curvature, considering the compression of both the threads and the guides, which will help optimize these processes in terms of reducing breakage [4, 6-8]. The stiffness in bending and compression in the contact zone with the guide depends on the amount of thread twist. High-twist threads and yarns have high bending stiffness and low deformation in the contact zone, while low-twist threads and yarns have low bending stiffness and high deformation in the contact zone. Considering the speed of modern knitting and textile equipment, it has been proven that the acceleration of the change in the position of the thread axis points in the contact zone with the guide of large curvature significantly affects the thread tension after the guiding surface [4-9]. The dependencies of the thread axis points' speed on time and arc length coordinate are used to determine the acceleration of the thread axis points.
The purpose of the article.  Determine the effect of cross-sectional deformation of the thread in the contact zone with the guide on the magnitude of the acceleration of the central axis points.
Results.
The fundamental differential equation for the change in velocity as a function of the arc length coordinate is as follows
	
	
	(1)


where ω0​ is the angular velocity of rotation of the principal trihedron τ0n0b0​ (without considering deformation); ωu ​ is the angular velocity of rotation of the principal trihedron caused by the movement of the thread axis points due to the deformation of the thread in the contact zone with the guiding surface.
Equating the right sides of the system of equations describing the distribution of velocities of the points on the axis of the deformed thread and the vector equality (1), in projection onto the axes of the principal trihedron τ*n*b*, we obtain
	
	
	(2)


where ω0b, ωub are the projections of the angular velocity vectors ω0,  ωu onto the binormal of the principal trihedron; ω0n, ωun are the projections of the angular velocity vectors of the rotating thread element onto the normal axis.
The system of equations (2) is used to determine the projections of the acceleration vector onto the coordinate axes τ*,n*, b*
	
	
	(3)


where W*ф, W*n, W*b - projections of the acceleration vector onto the axes of the principal trihedron.
To determine the relationship between the projections of the acceleration vector and the arc length coordinate, we differentiate expression (3) with respect to S and obtain
	
	
	(4)


[image: ]
where the projections of the first derivative of the acceleration vector of point А* with respect to the arc length coordinate onto the axes of the principal trihedron.
The first derivative of the acceleration vector with respect to the arc length coordinate can be represented as
	
	
	(5)


Considering expression (1)
	
	
	(6)


where е1, е2, е3 - accordingly to the projections of the angular acceleration vector onto the axes ф*,n*, b*, transform formula (5).
	
	
	(7)


Equating the corresponding projections of vector equation (7) to the right sides of system (4), we obtain
		
	
	


The system of equations (3) can be expressed in expanded form through the components that define the degree of thread compression in the contact zone. Taking into account equations (5)–(7), system (4) will take the form
	
	
	(8)


If the thread moves in a plane (for example, τ*,A*, n*), then system of equations (8) will be transformed into
	
	
	(9)


In the case of rectilinear motion of the thread, system (9) will transform into a system of identities.
	
	
	


Typically, in calculations, longitudinal shear during compression in the contact zone is neglected, and only the transverse component is considered. In this case, system of equations (8) simplifies to
	
	
	



Conclusions. Determined the effect of cross-sectional deformation of the thread in the contact zone with the guide on the magnitude of the acceleration of the central axis points.
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