PROCEEDINGS OF HIGHER EDUCATION INSTITUTES

Ne 3C (317) TEXTILE INDUSTRY TECHNOLOGY 2009

UDK 677.054.1

CALCULATION OF PARAMETERS OF BATTENING PROCESS

SD. NIKOLAEV, N.A. NIKOLAEVA, N.A. INOZEMTSEVA

(The Moscow State Textile University named after A.N. Kosygin)

Beating up of weft to the edge of fabric
holds a special position. Correct course of this
process ensures production of rational struc-
ture, high quality with minimal end, warp and
weft breakage and with maximum possible
productivity of labour and performance of
equipment.

In the course of beating up of weft to the
edge of fabric a new element of fabric is
formed. Technological parameters of the bat-
tening process (primarily, warp and weft ten-
sion) should be such that they would ensure
the assigned structure of the fabric element to
be formed.

Formula for calculation of phase sequence
of grey fabric's structureis.
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where ¢ — relation of wave heights of warp
and weft bends.

Relationship of wave bend heights equals
to:

yy (2)

where h,,h, — wave heights of warp and

weft bends correspondingly; P,,B, — warp
and weft density of fabric correspondingly;
E, ,E, — elasticity moduli of warp and weft

0!y
correspondingly; 1,1, — inertia moments of
sections of warp and weft yarns correspon-
dingly.
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In the fabric, sections of yarns are
represented as ellipses. Inertia moments of
warp and weft sections of yarn can be deter-
mined by the following formul as:
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where d d — vertical and horizontal warp

diameters in fabric; dYB,dyr — vertica and

horizontal weft diametersin fabric.
Yarn diameters in fabric are determined
from the following relations:

dOB = dOnOB ! dor = donro 1

(4)
dyB = donys dor = donrs !

where d,,d, — round section diameters of

warp and weft yarns prior to weaving, which
are determined by the following formulas:

d, =0.1,,/0.1T, , d, =0.1c,,[0.IT, , (5)

where c,,c, — coefficients which depend on
the type of composition of yarn fiber; T, T,

— linear density of warp and weft yarns.
For all single-texture fabrics the following
relation istrue:

d03+dyB :h0+hy’ (6)
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whereh ,h, ho and hy— wave heights of warp

and weft bend in the fabric element under
formation.
Consequently,

hoz(phy, (phy+hy=dOB+d0r,
(7)
h :dOB+dyB h :(p(d03+dy3).

y o+1 = ° o+1

Since temples on aloom define the width
of threading by beating up of weft to the edge
of fabric, then absolute deformation of weft
from battening equals to:
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Relative deformation of weft from batten-
ing process equalsto:

. 7\, " Po
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(9)

Tension of weft in the course of battening
equalsto:

o,=Eze,, (10)
where €, — total deformation of weft in the
course of battening.

"

_ ’
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Wherea’y — deformation of weft before the

start of battening process.
Tension of weft before the process of bat-
tening equalsto
FI
c, =,

y S_y (11)

where F — weft tension before the battening
process; S, — cross-section area of weft yarn.
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nd_d
§ = y;ry’s. (12)

Interrelation of tension and deformation of
weft before the battening process can be
represented by the following expression

G’=Ey8”’ 8’=G’/Ey- (13)

Interrelation of stress, tension and defor-
mation of weft from the battening process can
be represented by the following relations:

c'=Ee", F =0"S,. (14)

For the purpose of preserving useful prop-
erties of fabric it is advisable, in order se-
guence of fabric construction phase (relation
of wave peaks of warp and weft bend) in fa-
bric, removed from the loom and in the ele-
ment of fabric under formation, could be
equal.

Wave heights of warp and weft bend of
yarn on the loom can be determined by the
following formulas:
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Yarn strain in the course of battoning o,

will be formed from tension of weft before
the battoning process o, and tension of weft

from the battoning process to the edge of fa
brice”:

G, =0, +0". (16)

We will cite methods of caculating
forces, acting at the moment of battening, by
means of equations, formally coinciding with
equilibrium equation according to d'Alem-
bert's principle. Battening process is consi-
dered as quasistatic.
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Below are methods of calculating technol-
ogical parameters of battening for production
of plain weave fabrics. The following forces
have been calculated: tension of warp at the
fabric edge (F,), tensions of warp inside of

fabric element under formation (F), tension

100/P,

Calculation has been carried out with the

of weft yarn (R ) inside of fabric element un-
der formation (P), friction force (F,). Dia-

gram of acting forces in the fabric element is
giveninFg. 1.

b)
Fig. 1. Geometric models of construction of fabrics (a - along the warp, 6 - along the weft).

aid of Microsoft Excdl (Fg. 2).

Injpuit data

Linzarwarp density, To, tex 11,8
Linzarwef density, To, fex 1.8

Warp density, Fo, yarsTT0cm 227

Warp density, Fo, yamsTT0cm iv2

Erzsking force of warp yam, Fp, cH 140,82

snge , rad 2.0TTE

sngle y, rad 1,556
Caleulation of values

de=d, 0. 135784750
q 0. 7o9a 109
d==d; 0. 27 156512
by 015554873
b= 0. 11Z7207ES
T00/Fo 0. 23752968597
T00/Fy 0. 271864407
Angle @ 0. 4BE85TEIT
Angle B 0.500445559
Fthraad IEREH

Ffor battoning 21,063

Ffor baaling at the edge 37,3734

Ffor bealing at the edge 25,2700
Output parameters

E atthe start of beating

ension of warp yarn inside the Tabrg, FT, €H 24 25737225
E=ating forca, F.cH r,850350758
ension of wefl yam, F.,cH 15, 067897
Friction force, TTp.cH 3001487 T4

At the end of beating

ension of warmp yam

nside of fabrc, F1, cH

27 BZTI3I0E

Friction force, TTp.cH

10, 23706702

37.01017b0d

ension of weft yam, H.cH

20, 43772088

Post-battening perod

ension of warp yam inside the fabnc, FT,

cH 27 9593851

Friction forca, TTp.cH

20937401

ension of weft yam, F.cH

12, 48972553

Fig. 2. View of program on display

Angles B u 0, according to Fig. 1, are de-
termined by the formulas:
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tgd=h, /(100/P)),
(17)
tgB=h, /(100/P).
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Calculation of tension of warp edge of fa
bric iscarried out in the following order.

Tension of warp threading in the area of
"backrest - drop-wires' or tension of warp
before the start of battening process is taken
to be equal to 10% of the breaking strain of
yarn B

F=01F, P, =pl,. (18)

P (o]

where p — relative breaking strain of warp
yarn; T, —linear density of warp.

Warp tension with weft in the area of
"backrest—drop-wires" is taken approximately
1.5 times higher than threading tension of
warp:

Fappr = 1.5 F.. (29

Warp tension with weft in the area of
"backrest — drop — wires' is taken equal to:

F, =18F. (20)

Warp tension with weft at the edge of fa-
bricisequal to:

F =18F,. (21)

Calculation of forces acting in the fabric at
the initial moment of battening is the follo-
wing.

Tension of warp yarn in fabric F;:

R=Re'™. (22

Force of beatingupP:

P=F(cosy—e' ™" cos0). (23)

WEeft yarntension R :

R=[(@ny+e'YME/2snB. (24)

Friction force between the warp and weft
Tfr.

T, =F-F=F[1l-e'"¥]. (25)

) o
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Calculation of forces, which act in fabric,
at the final moment of beating up is carried
out by ssimilar formulas, but in this case the
angleis 6 =90°.

Calculation of forces acting in the fabric
in the post-beating up period is the following.

Tension of warp yarnin fabric F:

_ f (y+6)
FR=FRe™™ (26)

Tension of weft yarn R:
R=Fsin(y+6)/2snBsin6. (27)

Friction force, acting during diding of
weft on the warp Ty:

T,=F-FK=R1-¢“"]. (28)

P

This program appears on the computer's
display in the following way (Fig. 2).

Analysis of obtained results allows to de-
fine conclusions as follows:

— tension of warp at the edge of fabric
reaches its maximum value at the end of the
beating up process,

— tension of warp inside the fabric element
under formation decreases in the course of
beating up; in the post-beating up period it
changes insignificantly;

— tension of weft in the course of beating
up increases sharply up to the values, which
are commensurable with the tension of warp;
in the post-battoning period it decreases by
more than 2 times,

— beating up force increases sharply and
reaches its maximum value at the end of the
beating up process,

— friction force between the warp and weft
yarnsin the course of the beating up increases
for the majority of fabrics by more than 3
times, in the post-beating up period it is
dightly less than at the start of beating up
process.

CONCLUSIONS
1. In the course of frontal beating up of

weft yarn to the edge of fabric with considera-
tion of tension in depth of threading, structure
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parameters of the produced fabrics and prop-
erties of yarn used method for calculation of
technologica parameters has been proposed.
2. The proposed method of calculating pa-
rameters of tensioned-deformed state of yarns
in the course of frontal beating up can be used
as a basis for development of the automated

system for designing technological process of
weaving as one of blocks.

Recommended by the department of weaving. Re-
ceived 05.06.09.
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