1. Vladimir Scherban  -  Doctor of Technical Sciences, Professor

2. Nazar Murza  -  Graduate

3. Anton Kirichenko  -  Graduate

4. Oksana Kolisko  -  Ph.D., Associate Professor

5. Marijana Sheludko - Ph.D., Associate Professor

In accordance with the agreement and full payment ($ 30) for an article «BASIC PARAMETERS OF CURVATURE AND TORSION OF THE DEFORMABLE THREAD IN CONTACT WITH RUNNER» V. Scherban, N.Murza, A.Kirichenko, O. Kolisko, M. Sholudko,   in your log, please send elektronnuju version of the magazine  our article  on the electronic address    scherbanvu@ukr.net
Sincerely authors.

BASIC PARAMETERS OF CURVATURE AND TORSION OF THE DEFORMABLE THREAD IN CONTACT WITH RUNNER
V. Scherban, N. Murza, A.Kirichenko,  O. Kolisko, M. Sheludko
Kyiv National University of Technologies and Design
Annotation
The goal. Determination of the main parameters of curvature and torsion axis transversely  deformable filament during its  interaction with the guide surfaces  of arbitrary  profile.  

Methods of research. It based on the using  of elements of theoretical mechanics, differental geometry ,vector analysis, mechanics of thread.

Scientific  and practical  results. The main parameters  of the curvature and the torsion axis of the deformed  thread  laterally  in its  interaction  with the guide surface of arbitrary profile.  Results  of the researching can be used for improvement of technological processes end equipment  in sewing and textile industry.

Keywords: the guide  surface, the curvature  of the axis, the cross-sectional  deformation, the radius of curvature.
During the processing on technological  equipment  at interaction  with guides occurs form axes  thread (1-3), and it results to changing  curvature  and torsion of thread.

To describe the shape crushes thread axis is compulsory to enter the three coordinate systems [1, 3]. Two  systems are mobile: natural trihedron τ * ν * β * and the main trihedron τ * n * b *. The fixed coordinate system O1XYZ formed by the intersection of the axes X, Y, Z, the direction of which is determined by single unit vectors i, j, k [1]. The position of an arbitrary point A * (see Fig. 1 a) thread axis can be determined Lagrangian (physical) curve coordinate S0 and euler (geometric) curve coordinate S [1]  
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where ε - relative deformation at tensile.
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	Fig.1. Calculated scheme


Vectors for definition  position points A0 * in lagrangian coordinates S0, t and A * in euler coordinates S, t will have form
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Dependence between single vectors will take form
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Nexus between tangential vectors in lagrangian and euler coordinates will have form
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Projection of single vectors  τ0 and τ * on ghe axe of fixed coordinate system, are equal (see Fig. 1а)
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To determine the depends  that defines the unit vector of the principal normal, depending on the choice of curve coordinates , differentiating the equation (4) once more with the coincident lagrangian S0 and the S euler coordinates, we will obtain
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In the vector equations (5), the first derivatives of the coincidental vectors tangent at the curve coordinates are equal
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where ρ *, ρ0 * - the radiuses of curvature of the  axis in A0 *, A0 points; ρ1, ρ0 - the radiuses of curvature of the thread axis (for the euler coordinates S) at the points A and A *. 

Then, solving equations (5) and (6), we will obtain
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Using ratios for the unit vectors normal we will obtain ratios   between the unit vectors  normal   of lagrangian and euler coordinates in corresponding points
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For the determination  the expression between the unit binormal vectors, we use the following system of vector equations 
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Then, taking into equations  (5), (6) and (8) we will obtain
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The dependence  between the  unit vectors bionormaly in the case of lagrangian and euler coordinates are
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At the fixed beginning of the reference  lagrangian  S0 and euler S curve coordinates (∂S = ∂S0)  for the unit vectors of natural trihedron will take the form
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We represent the unit vectors of the main trihedron at the point A * in the form (see Fig. 1 b) 
	
[image: image41.wmf];

n

b

0

0

0

*

b

a

t

t

+

-

=


[image: image42.wmf];

b

n

n

0

0

0

*

g

t

b

+

-

=



 EMBED Equation.3  [image: image43.wmf],

n

b

b

0

0

0

*

g

t

a

-

+

=


	
	(13)


where α, β, γ - projection ξ rotation vector on the axis of the main trihedron Aτ0 n0 b0. The displacement of the  thread axis of the vector U, characterized by euler coordinate the S, represented in the form of projections
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where Uτ, Uν, Uβ - projections of the vector on the axis of the main trihedron. 

We are solving the system of equations (12) and (14), wiil obtain
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The first derivatives of the unit vectors on  the curve coordinate  can be represented as a vector products
	
[image: image46.wmf];

S

0

0

0

t

W

t

´

=

¶

¶



 EMBED Equation.3  [image: image47.wmf];

n

S

n

0

0

0

´

=

¶

¶

W



 EMBED Equation.3  [image: image48.wmf],

b

S

b

0

0

0

´

=

¶

¶

W



 EMBED Equation.3  [image: image49.wmf],

b

U

n

U

U

U

0

0

0

b

n

t

t

+

+

=



 EMBED Equation.3  [image: image50.wmf];

cos

q

0

0

0

r

Y

=



 EMBED Equation.3  [image: image51.wmf];

sin

p

0

0

0

r

Y

=



 EMBED Equation.3  [image: image52.wmf];

S

1

r

0

01

0

¶

¶

+

=

Y

r



	(16)


where Ω – is the vector of the total curvature; ρ01 - the radius of curvature of the geometric axis of the torsion thread; Ψ0 - corner of Saint-Venant. 

We fold together equotation (15) and (16), we will  obtain
	
[image: image53.wmf].

b

)

U

p

U

p

S

U

(

n

)

U

r

U

q

S

U

(

)

U

p

U

q

S

U

1

(

0

0

0

0

0

0

0

0

0

*

n

t

b

b

t

n

b

n

t

t

t

+

-

¶

¶

+

+

-

+

¶

¶

+

+

-

¶

¶

+

=


	(17)


Приравнивая правые части равенства (17) и первого уравнения системы (13), спроектируем полученное выражение на оси главного трехгранника, для чего последовательно скалярно умножим его на единичные орты  τ0, n0  и   b0 
Equating the right-hand side of equation (17) and the first equation (13), will design the expression obtained in the axis of the main trihedron, which consistently scalar multiply it by the unit vectors τ0, n0 and b0
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The equation  for the curvature, taking into account (18) and (13) has the form
	
[image: image57.wmf]).

1

1

(

U

S

U

S

U

2

S

U

2

1

1

n

)

b

n

(

2

01

2

0

2

2

01

0

0

1

1

0

0

0

0

r

r

r

r

r

r

r

g

t

b

n

n

b

t

+

-

¶

¶

+

¶

¶

-

¶

¶

+

=

=

+

-

r

r

r

r


	
	(19)


We define the torsion radius ρ * 1 thread axis, we will obtain
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Folding a third equation of the system (20) together with (13) and (18) we obtain
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