are calculated and plotted.
INTRODUCTION

o nsert the weft yarn on the air jet loom, where the
ft yam is transmitted along the weaving machine
der the action of the air flow, a certain amount of
mpressed air is required for every pick through the
n nozzle and sub-nozzles. A control pressure valve
n be adjusted to give the required air pressure for
th nozzle. The flow air and the period of its blow
jould be synchronized with the machine speed. This
an be achieved synchronized with the machine speed.
s can be achieved through mechanical or
lectromagnetic units. The amount of compressed air
nust also suit the material of the weft yarn at minimum
gnergy cost. The minimum air consumption can be only
pached when the loom runs without cloth faults or
foppages due to weft yarn. :

1 CASE OF PUBLISHED WORKS

In the last years, the scientists have worked
mtensively on the problems of insertion the weft yamn
the air flow. The theoretical approach to determine
the air drag forces acting on the Yarn during the by
insertion was studied [1,2,3].

Anderson and Stubbs [1] pointed out the relation
between the yamn tension, the air speed, the yam
diameter and the fiber length. Uno [4] determined
through a numerous work the force applied along the
weft yam in the air flow as a function of the yam
length. Greenwood and Makki [5] investigated the twist
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The profile of the air speed along the width of the weaving machine is determined with the help of a
computer program. An equation for the yamn acceleration is developed and through a given data such as
weaving machine width, insertion time or no of machine revolution, fiber type and yam count the
kinematics of the weft yam and the distribution of air velocity along the width of the weaving machine

removal in the inserted yarn for a ring and OE yam
before and after weaving. Their experiments were on
the yam inserted on shuttle and air-jet weaving
machines. Krause and Kissling [6] studied the use of
air jet weaving machines and the amount of air
consumed. Kissling [7] and Wahhoud [8] investigated
the forces transmitted on the outer yarn surface and the
air flow different principles of air jet weaving machine.
The behaviour of different yams as a function of
different machine and yamn parameters were, in details,
investigated. Wahhoud [8] studied also the physical
technological properties of yams and woven fabrics on
the air jet weaving machines. He found that the fabric
properties are not affected by the amount of air
consumed per pick.

3. COMPUTING THE KINEMATIC VALUES

The equation of motion of the weft yam can be
written as:

d(mV,

_(__0)_ _E F 1)

where: '

m  mass per unit length of weft yam

Vi  velocity of weft yam

E F summation of all the forces affecting the yam in
the air flow

Hence these forces are:
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transmission forces from the air on the weft yam as a
function from the yam outer surface and,;

the resistance force which affect in the opposite
direction of the yarn movement.

Assuming that the resisting, forces are very small, then
equation (1) becomes:

d(mVy) < dF @)
dt

Where:

1
dF=%fo.1td.pL.(VL—VG)zdx
x=0

¢¢ air drag coefficient

d diameter of weft yarn

p;, density of air

V.. velocity of air

On the air jet weaving machines, the machine width
and speed are limited when the main nozzle is used.
The use of subnozzles makes it possible to create the
suitable force required to transmit the weft yam on a
wider loom and at a higher machine speed.

To insert the weft yam across the shed in
predetermined weft insertion time which suits the
machine speed, it is required to calculate the
distribution of the air velocity.

Assuming that the weft yam has an acceleration as a
function of the distance x as given by

ag =f (x) 3

Consequently, at any distance the values of VL and
Vg can be obtained by solving the equations (2 & 3).
A computer program was developed, so that at any
point across the shed width (x) the value of t, V, Vg
can be calculated. However, depending on the value of
ag (x), there are several solutions for different values
of yamn kinematic parameters. The following constraints
were considered:

t=13 dt =30 )
n
1
w= Y Vi (x)=wmin )
x=0

Where:
t-  total insertion time
n- machine revolution per min.
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This leads to one solution which §
minimum air consumption and the time’
insertion.

4. CASE STUDIES

In order to venfy the above mentioned
several conditions were investigated and comy
same of the published results. Figure (1) il
values of the yarn velocity, acceleration and
function of the displacement calculated using
mentioned program for a loom width 150 a
weft insertion of 43 msec. of a yarn count lj
is clear that the results are conform to that mg
Wahhoud [8].

The same situation for the second case [
shown in Figure (2) for a loom of width 20§
weft insertion time 63 msec. for the yam
tex.

Yarn count ”tex ) 133

1504 Reed Width :150 cm
T Insertion time 43 ms
— Initial Air velocity (V| 1:89.8
(Tu} 1254 varn velocity(VG):37.76m
E measured i
g 1004 - - from wahhoul
o — Calculated §
O
—~ 757
L
E Vi ix)
50{b——7+—
> Vgix)
B {x)
N 2540a.0x ) N
) / G\t
=
i
e T T 7T 1

50 100 150 200 250 300
Width x fcm)—

<m.
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tex Yarn count ”tex ):29.50 tex
1504 Reed Width:225 cm
Insertion time:63 ms
n§‘T Initial Air velocity:98.94 ms®
517251 yamn velocity (v ):36.60 m3'
T
) & measured { 4)
? S 100- ~ - -from Uno
2 Calculated
o
2 75
~ 7
o 5 v Ix]
v

50 100 150 200 250 300
Width x (cm)—
Figure 2. Kinematics of weft yam for width 225 cm.

e . ~4
T 130 Yarn count:20 tex
Width : 200 cm

~ 5] (1)=80ms  f(t)=45ms | {t)=4Oms
) (V):101.4 ms! [V 1:113.39 ms! (V|):114.82 ms
£ _ ~ _
e liva:e2.6 m3t [ (v):e7.66m3Y (V,.1:54.08 m3'
~ G G | G

= 100 .

(&)

. vV, (x)
. 75~L . 1 L

o v ix) | v [x) o
E Valx) G

150 Vg Ix) G |V —
= (x}

o a

> fag x1 /aG(x) //\%

J + 4 3

3 2 v W W\

3

I

'S0 100150200 50 100150200 50 100150 200 250300
X (cm) —»
Figure 3. Kinematics of weft yam by changing machine speed.
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Yarn count (Tb)'.ZO tex

150]  width:180 cm {1 Width :200 cm 1 Width:280 cm
{t)1:38.1 ms (t) :43.5ms {t):62.7ms
N 1251 - J
1
E
= -
: 1004 e
(L]
o
\ e
—~ 754 .
e v Ix) v ix) v x)
E x) Valx) V. (x)
E i | A
3501 ¢ 9 s
3 {x) \
S0 as {x} uGlx) | ag %
N 28 4 \
% W W\
£
o
- 50 100 150 200 250 300 50 '160'1%0'260'2%0;360 50 100 150200 150300
X (cm) ———o—

Figure 4-a. Kinematics of yam by changing machine width with constant weft insertion rate.

Yarn count ”iex ) s 20 tex

T‘5°' Width:180cm 1 200 cm w 220 ¢m 1 280 ¢em
sertion time (1):45 WS ms L6 ms ; L7 ms .
T A veloit:101.60 | 1m3.39m) | 09.91mE | 124.80 ms,
1w " Yarn velocity:42.61 47.66ms 51,82ms 64.08 ms
€
o
= 100 1 - E
o v, (x)
= 75 ] y s #] Ve Ix)
< v
. v x) v, tx] L) G
E Vg [ x)
= V. ix])
sof) Vet e ag Ix)
?." ( , QG ‘X'
- a, {x} 96 X ") +3
€
I

50 100 150200 50 100 150200 50 100 150 200 250 "0 100 150200 250 300

x [ecm)—s

Figure 4-b. Kinematics of weft yam by changing machige width with constant insertion time.

Using the above approach the effect of both machine the same wefi insertion rate is shown in Figur
and yam parameters can be investigated. Figure (3) Figure (5,6) illustrated the effect of yam p.
illustrates the kinematics of weft yamn as well as the air such as yam count (tex), yam coefficient of air
velocity by changing the machine speed for the which is a function of the type of yam material;
insertion width of 200 cm. The effect of loom width at spinning systems.
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Yarn count [T, }: 20 tex
tex

{t): 48 ms

Width s 180cm :

J Inital Air veloity:63 m.s'
(T, 1:35 tex
tex
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T, ):50 tex
ex

%

[t):65 ms

Figure 5-a. Kinematics of weft yam by changing yam count.
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xlcm) —

Figure 5-b. Kinematics of weft yam by changing yam. count with constant insertion time.
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Yarn count(Tiey):20 tex

150+ iWidth 1180 cm A
T Insertion time( t):65ms . =
e (V,):193.3 m.s! JIABEAL m."s‘JvL):nz.as m3! fV01.4 m3 1
™~ 1254 " N . ) - . 61 mE
'2 (Vg ):43.62 m.s! (Vg):42.73 m.s‘(vsl.u.ss ms (V)42 61 mS

C, 2 0.01 Cy¢: 0.02 Cy ¢ 0.03 C; :0.04
™ 100+ J -

(&)

o

- -’ -4
= & E v, [x)
T v, ix)

) N {x) k v txl L i L
= V. (x) 4 V. Ix]
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Figure 6. Kinematics of weft yarn by changing air drag coefficient.

5. CONCLUSION

The suggested approach to estimate the kinematics of
weft gives the possibility for the loom designer to
adjust the air velocity distribution across the insertion
width to attain minimum energy consumption to insert
the yarn at the proper insertion time.

From the economical point of view, it is useful in
practice to determine the minimum required amount of
air through the minimum air velocity.

The advantage of the presented program is to save
time, experimental materials and cost as well as
avoidance of fabric defects and machine stoppages.
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