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STUDY OF SOME AFFECTING PARAMETERS ON WARP
STRENGTH IN THE WOVEN FABRIC

By: Shahin, A. &nd El-Deeb, A.
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ABSTRACT NI s o

In this work the effect of weaving machine speed and stroke of
heald shafts on woven wvarp strength was measuxed. The strength of
sized wvarp threads was measured before weaving process. And the
yarn strength was measured for the woven fabric for two different
veaving machine speeds (650 and 850 picks/min) . The ravelled warp
threads from the woven fabric were choosen for wmaxrked threads in
the flrst and last heald shaft.

Also some of the mechanical characteristic of warp threads was
measured before and after sizing process.

Theoretlically the dynamic wnotlion of heald shaftt was derived for
alr Jet weaving machine withb a sinsoidal motion for heald shafts.
The dynamic motlon was calculated at different machline speed and
different stroks of heald shafts.

It wss found that the machine speed and stroke of heald shafts
have infEluence on the reductlon of strength for warp threads iIn
the woven Eabric, the reduction is up to 11%.

1L INTRODUCTION

During weaving process the warp threads are under variable
stresses. The value of these stresses is affected by many
parameters such as:
- gtroke of heald shafts
- speed of the weavlng machlne
- type of motion for the reclprocating elements on the weaving
machine.
Becavuse the warp yarns are non-perfect elastic, the weaving
process act to reduce lts elasticity. Erkens [1) stated that many
parameters have influence on the elasticity of wvarp yarns, the
following results wvere fpund by measuring the effect of some
parameters using a model wlth reciprocating motion for yarn.
- The rtesidual extensidn decreases wlth Increasing the number of
cycles , yarn tensian and stroke of cycle.
- The residual extenston in yarn affected by the physical
properties of yarn such as fibre length , fibre cross section and
yarn blend ...... etc.
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Krause [2) and Schaheen [3])] stated that , the warp yaxn In the
last heald shaft during weaving process are more extended than the
varp yarns In the first heald shaft and thig is due to the excess
stresses on warp threads in the last hezald shaft.

1t was measured in this work the effect of gome parameters such as
speed of weaving machine and stroke of heald shaft on the strength
of warp threads In the woven fabrlic.

2 THEORETICAL:
2.1 Dynamic movement of heald shaft

2.1.1 Nomenclature

X(0) : displacement of heald shatt at angle of rotatlon 6

H ! maximum stroke of heald shaft

1S : angle of rotation at general posjition for heald shaft

01 : total anale of rotation at the maximum dlsplacement
of heald shaft

@ tangulay, veloclity of the cam for shedding

V{(9) :speed of heala shaft at angle 6

A(Q) :acceleration of heald shaft at angle ©
Vmax.:;maximum speed of heald shaft

Amax. :maximum acceleration of heald shaft

The used weaving machine has a positive cam with a s=insoldal
profile and the general equation to describe the outstroke for the
angle 0 < B < B1 could be described as follovs:

X(@)'= a.0 -4 . sin k.®

the constants a , d and k could be determined by using the
boundary conditlos for the motlion then,

]

at © 0 and & = 81 the speed of heald shaft is equal zero, and

at 6 01 the displacewment X = H

[

then the speed V(8) and acceleratin A{(6) could be derlved as
follows:

X(®) = R/6L . { 8 - ®Y/2.7T . L sin 2.y7 . &/01 ) )
vie) = W, H/e1 . { 1 - cos 2.7 6/681 }

] 2
Ay = L . H . 2.11./8) ). sin (2.7 .& / ©1)

The behaviour of speed and acceleratln of heald shaft as a
function from angle © could be represented for dilfferent values
of machine speed and stroke of heald shaft, Fig.{(l) shows the
speed and acceleration for heald shaft on alr jet weaving machine
with the following data:

- speed of weaving machine = 650 and 850 picks/min
- stroke of first heald shaft = 76 mm

- atroke of last heald shaft = 112 mm

- total anglular displacement = 275 Adegree



Fig{1):effect of shaft stroke & machine speed on dymamic
motion for heald shaft

Shaft stroke = 78 mm Shaft stroke = 112 mm
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2.2 Effect of shaft positlion on statlc wvarp extension

h 181 |L L2o s |

Flg.(2) geometrical dimensions of shed

As shown in the geometrical dimenslons of shed to obtain s clear
shed the first heald shaft must be displaced smaller straoke than
the 1laat heald shaft, the statlc warp extension could be
calculated as followes:
Extension i{n the f£irat hesld shaft is:

Total extenslion = (481.5 + 126.82) - 661 = 7,32 mm ( = 1.22 %)
and for laat heald shaft is:

Total extension = (423.7 + 189.46) - 601 = 12.16 mm { = 2.02 %)

The last heald shaft has more extenslilon than the first heald
shatt.,

3 EXPERIMENTAL

3.1 Speciflcation of weaving machine and material used:

~ dix Jet weaving machine............ up to 850 plcks/min
- Read wldkh.. ... . . i 190 cm

- Ends/cm........ e e e e v+... 47, cotton Ne 50/1
— Pleke/Cm. i v it e e e e e e 28, cotton Ne 50/1
~ No. of heald shafts....... B

- Fabric structure...... f e r e » plain weava

3.2 Measurement of the characteristics of warp yarns before and
after sizing
Using the apparatus Instron 4500 the single end strength,
elongation and work of rupture were measuxed for warp yarns
before 2izing, the mean value was calculated from 100 single
test.
To measure these values Eor slzed yarns 150 samples were
choosen across the width of warp beam from 15 positions
(10 tests per positions). The mean values for these
neasurements were calculated from the total number of
samples.
To determine the correlation between strength and elongation
across the width of warp beam the mean value was calculated
per position.
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3.3 Measurement of the dynamic warp tenalon during weaving
process

Using the electronic messuring apparatus (DEFAT) the mean

value of maximum dynamic warp tenslon (due to bottom shed) was
measured at the middle of warp sheet durlng weaving wlth

tvo different speeds (650 and 850 picks/min). This mean value
vas calculated from the single values for ten successive warp
threads marked in the first and last heald shaft. For evexy
gsingle warp yarn thé folloving values could be calculated:

~ mean value of tenslon for top and bottom shed

- mean value of tenasion for top shed

-~ CV % of tension (n top shed

- mean value of tendion for bottom shed

- CV % of tenston for battom shed

- maximum tension during beating-up (top shed)

- CV % of tension for max. beating-up (top shed)
t- maxlmum tenslon during beating~up {bottom shed)
- CV % of tenston for max. beatlng-up (bottom shed)
~ mean value gqf minimam tension

- CV % of mlnlmum tenslon

- mean valuve of maximum tenslon

- CV % of maximum tension

- difference betwean maximum and minimum tension

3.4 Measurement of wvarp strength In the woven fabrlc

Twenty warp threads were marked at the middle of warp

sheet {n the first and last heald shaft. After veaving with
twvo different speeds the marked varp threads were ravelled
from the wvoven fabrlc to measure the strength of these
threads.

3.5 Representation of the results

- Filg(l) shows the theoretical speed and acceleration for
first and last heald shaft at 650 and B50 plcks/min.

~ Flg(2) geometrical dimensions of the shad for alr jet
wveaving machine L5100.

- Fig(3a & 3b) shows the typlcal curve of atrength -
elongatlion for warp threads before and aftexr sizing.

- Flg(4) shows the comparlison between breaking strength,
breaking elongation, work of rupturxe and modulus of
elasticity for warp yarns before and after sizlng.

- Fig(5) shows the correlation between warp tenaclty and
elongation & for cotton Ne 50/1.

- Fig(6) shows the reduction {n warp strength due to the
effect of the variatlon ln shaft stroke and speed of weavling
machine on wvarp strength.

- Table(l) shows the maximum values of speed and acceleratijon
for heald shaft at different speeds of weaving wmachine and
shaft stroke.

- Table(2) shows the mean value of the maximum dynamic warp
tension at two dlfferent machlne speed for first and last
heald shaft.



T. 34 Shabin, A. El-Deed,A.

Table(l): speed 3and acceleration forxr heald shafts
speed (m/sec) acceleration (m/sec”2)
plcks/min 650 850 650 850
flrst shaft 1.08 1.41 24.05 41.13
last shaftt 1.59 2.08 35.4 .6
: ]
Table(2)}: max. dynamic warp tenslon and statlc warp elongation

firat heald shaff‘

last haeald shaft

machine speed 650 850 650
{picks/min)
max.dynamic
tension (cN) 50 46 Y]
static
elongation % X.22 2,02
——— +
T {cm) !
- - R T 300 - . - ] e .
F{cW)
200 - _ - é_‘_.. - J 200]. f e =
|
100] - - - = il 100
|
:I L
o 10 15. &Limn 5 10 3L mn
0 D 1 2 3 % 0 12 s

(a) before sizing

(b) after sizing

F1g(3): typlical curve for strength - elongation
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4 DISCUSSION

- The silzling process has Iinfluence on the physical and mechanical
properties of wvarp yarns, the varlation 1In the nmechanlcal
propertles is:

Increase in yarn strength = 57 %
- decrease in yarn elonaatlon = - 25 1%
increase in work of rupture o 27 %
{ncxease in modulus of elasticity = 118 %

- The glzing process has hfgh influence oOn yarn modulus aof
elasticity, this {s due to the lncxease In yarn strength and
decrease of lts elongation at the same time.

~ To obtain a clear shed for the weaving machine, the last heald
ghaft must be moved longer stroke (112 mm) than the first heald
shatt (76 mn), see Flg (2). This varlation in shaft stroke has
inflvence on many parvameters such as dynamic warp tension, wvarp
extension and dynamic movement of heald shaft.

~ From the theoretical calculations for the Adynamic movement of
heald shaft 1t was found that the pertentage increase {n the speed
of heald shaft due to the increase in machine speed from 650 to
850 plcks/min Is 31 %, and the percentage {ncrease {n shaft
acceleratfon is 71%. At constant speed of wveaving machine the
percentage {ncrease in the speed and acceleration of heald shaft
due to the increase in shaft stroke is 47 %, see Filg (1) and Table
(1).

- At constant stroke of heald shaft the varlation in the speed of
veaving machine has no ‘influence on the maximum dynamlc wvarp
tension (in longlitudinal dlirection). But with ipcreasing the
stroke of heald shaft the pexcentage increase (n dynamlc wvarp
tension xanges between 65% and 76 %. The Increase in shaft stroke
tends to Increase in warp elongation and this acts to lncrease in
varp tenslon, see Table (2).

- Due to the high correlatlon between tenacity and elongation %
(ra 0.85), ses Fig {(5) the percentage Iincrease in statlc warp
elongation is proportioenal to the percentage tincrease in maxlmum
dynamic warp tension.

- By comparing the strength of warp threads before and after
weaving it was found that both machine speed and shaft stroke have
Inflvence on the reduction of thread strength after weaving, see
Fig (6). The reductlion in thread strength due to the 1lncrease in
machine speed (at shaft stroke = 112 mm) (s higher than the effect
of the Jincrease in shaft stroke (at 850 picks/min). And ¢thils s

due to the bhlgbh effect of the dynamic stresses In crosswilse
dixection for warp threads.

- Although the variation in the speed of weaving machine has no
influence on the maximum dynamic wasrp tension (longitudinal
direction), the strength of wvarp threads in the woven fabric wvas
affected by the crosswlse stresses of wvarp threads (due to the
dvynamic movement of heald shaft).

e e e e e
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5 CONCLUSION

~ The dlfference JIn the strength of warp threads in the woven
fabric due to the variation In shaft stroke and machine speed actsg
to decrease the total fabrlc strength in warp direction.

- By determining both the ratlo of warp static elongation for~
heald. shafts and the correlation coefficient f£for tenaclity -

elongation, the ratio for dynamic «warp tenslon could be
determined.

-To avold the Aifference in the reduction of thread strength 1n
the woven fabric the s&troke of heald shaft must be small as
allawvable and as possible, and the high 1lncrsase in the speed of
weaving machine must be limited.

- The structure of sizing materlal must have a component act to
keep the wvarp yarn with its initial elasticity.
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