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STUDY OF SOME AFFECTING PARAMETERS ON lIARP 

STRENGTH IN THE lIOVEN FABRIC 

By: Shahin, A. and El - Deeb, A. 
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ABSTRACT 

[n this wo~k the effect of weaving machine 5peed and stroke of 
he li l d s haft s on woven warp strength was Ileasured. The strength of 
sized varp threads vas Ileasured before weav ing process. And the 
yar n strenqth vas measured for the woven fabric for two different 
weaving machine speeds (650 and 850 picks / min) . The ravelled warp 
threads from the wo ven fabric were choosen for marked threads in 
the first and last heald shaft. 
Also some of the mechanlClil characteristlc of Wll rp threads .... as 
meas ured before and after sizing process. 
Theoretically the dynamlc motion of heald shaft was derived for 
air jet weaving machine with a sinsoidal motion for heald shafts. 
The dynllmic Illation 'Was calculated at different machine speed lind 
different stroks of heald ehafts. 
It .... a6 found that the machine speed and stroke of heald shafts 
ha ve infl uence on the r@duction of strength for .... arp threads in 
the woven fabric, the reduction is up to 11\. 

1 INTRODUCTION 
During weaving proce es the warp threads are under var iable 

stresses. The value of these stresses is affected by many 
parameters such as: 

stroke of heald shafts 
- speed of the weaving machine 
- t ype of motion for the reciprocating element~ on the .... eaving 
millchine. 
Because the warp yarns are non-perfect elast ic, the weaving 
p'rocess act to reduce its elasticity. Erkens [lJ stated that many 
parameters ha ve influe nce on the elasticity of warp yarns, the 
folloving result s were f~und by mea5uring the effect of 50~e 
pa rameters using a model with reclpr ocating mo t ion for yarn. 
- The residual extension decreases vith Increasing the nUllcber of 
cycles, yarn tension and stroke of cycle. 

The residual extenSion in yarn affected by the physIcal 
properties of yarn such as fibre length, f ibre cross eectlon a nd 
yarn blend ...... etc. 
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Krause [2 J and Schaheen [3) stated that the 'oIarp yarn in the 
last heald shaft during veaving process are more extended than the 
varp yarns in the first heald shaft and this 1s due to the excess 
stresses on varp threads in the last heald shaft. 
It vas measured in this vork the effect of some parameters such as 
speed of veaving machine and stroke of hesld shaft on the strength 
of warp threads in the woven fabric, 

2 THEORETICAL: 

2,1 Dynamic movement of heald shaft 

2.1.1 Noftenclature 

X(9) 
H 
e 
91 

displacement of heald shaft at anqle of rotation 9 
maximum stroke of heald shaft 
anqle of rotation at general position for heald shaft 
total anqle of rotation at the haximum dlsplacement 
of heaIc! sha ft 

w :angula~ velocity of the cam for shedding 
V(9) :speed ~f heald shaft at angle 9 
A(9) :acceleration of heald shaft at angle e 
Vmax. :maxlmum speed of heald shaft 
Amax. :l"Raxlll\um acceleration of heald shaft 

The used ~eavlnq machine has a positive cam 
profile and the ge,neral quat Ion to describe the 
angle 0 < e < 91 could ~ described as follovs: 

vith a sinsoidal 
outstroke for the 

X (~) ~ ::: a, e - d . sIn k. 6 

the constants a d 
boundary conditios for 

a d k could be 
the m'otion then, 

determined by using 

at e ~ 0 and a = e1 the speed of hea1d $haft i~ equal zero, and 

at e ~ 61 the displacement X ::: H 

the 

then the speed VIe) and accelerstln A{e) could be derived as 
follolo's: 

XIS) = H/Sl { e - 91/2, n . { sIn 2. rt' . 9/91 J } 

v (9) .. W, H /81 

A(e) 
, 

"'. H 

{ 1 - cos 2. IT S/Bl } , 
2'lT./BI J. sIn (2 ·rr .8/91) 

The behaviour of speed and acceleratin of heald shaft as a 
function from angle 9 could be represented for different values 
of machine speed and s troke of heald shaft, Fig. {II shows the 
speed and acceleration for heald shaft on air jet weaving machine 
wi th the follo~lng data: 

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

- stroke of last heald shaft . 112 mm 
- total anqlular displacement m 215 degree 

- -----



Fig( l ):effect of shaft stroke & machin e speed on dynamic 
motion for heald shaft 

Shalt stroke :: 76 m.m Shalt stroke = 112 mm. 
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2 . 2 Effect of shaft position on s tatic wa i::p extension 

I 181 po 

I " 
"1 

Flq.(2) geometrical dimensions of shed 

As a hown in the geometrical dimensions of s hed to obtain a clear 
shed t he fir s t heal~ shaft must be displaced smaller stroke than 
the l ast heald shaft, the stat1c varp e xtension could be 
calcula ted a s folloves: 

Exte nsion In the fIrst heald shaft i s : 

Total e x tension = (481.5 + 126 . 82) - 601 = 7.32 m. = 1.22 \) 

and for last heald ahaft is: 

Total extension = (423.7 + 189 . 46) - 601 = 12 . 16 ftM (. 2.02 \) 

The last heal~ shaft has more extension than the first heald 
sha ft. 

3 EXPER I HENT1\L 

3,1 specification of vea v l ng nachine and naterial us ed: 

- AIr jet ""eavi ng machine . . ,.,., . " . . up t o 8 50 picks / min 
Read vl cJ th ......... . . . . . ...... ,." . . 190 em 

- ~nds /em ............................. 47, cot t on Ne 50/1 
- Picks/cm ..... . ...... . .... . . . ........ 28, c otton Ne 50/1 
- No. of heald shafts . ... ... . . ........ 6 
- Fabric st ructure . . .... .. .. . ... . .. .. . p lain veave 

3.2 Hea s urement of the characteristics of war p yarns befo re and 
after sizl nq 
Using t he apparatus Instron 4500 the slnqle en~ s trength, 
e longa tIon and ~ork of rupture vere meas u r ed fo r varp yatn~ 
before sizing, the mean value was calc ulated fr o~ 10 0 single 
test. 
To measu re these va l ues f or sized yarns 150 sampl es ve re 
choosen across the vldt h of varp bea~ froa 15 positIons 
(10 tests per positions). The ~ean values for these 
mea8ure~ents were ca lculated from the total nu mber of 
salipIes. 
To de ter mine the correlation between strength and elongation 
across the width of war p bea. the mean va lue vas calculated 
per position. 
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3.3 Measurement of the dynamic warp tensIon during weaving 
process 

Usinq the electron1c mea~urlng apparatu~ (DEFAT) the mean 
value of maxImum dynamic ~arp tension (due to bottom shed) was 

measured at the middle of warp ~heet during weaving with 
two different speeds (650 and 850 picks/min). This mean value 
was calculated from the single values for ten succes~lve warp 
threads marked in the first and last heald shaft. For every 
sIngle warp yarn th~ folloving values could be calculated: 

- hean value of tension for top and bottom shed 
- mean value of tension for top shed 

c V t of tensIon In top shed 
- mean value of teneion for bottom shed 
- C V t of tension for bottom shed 
- maximum tension during beating-up (top shed) 

C V % of tension for max. beatinq-up (top shed) 
~- maxImum ten~Ion d':lrinq beating-up (bottom shed) 
- C V \ of tension ~or max. beating-up (bottom shed) 
- mean value qf mini~um ten~ion 
- C V \ of minimum tension 
~ mean value of maxImu~ tension 
- C V \ of maximu~ tcn~ion 
- difference between ~aximum and minimum tensIon 

3.4 Hea~urement of warp strength In the woven fabric 

Tventy warp threads were Darked at the middle of warp 
~heet In the first and la~t heald shaft. After veavlng wIth 
tva dIfferent speeds the marked warp threads vere ravelled 
from the woven fabric to measure the strength of these 
threads. 

3.5 Re~resentatlon of the results 

- Fig{l) ~hOW8 the theoretical speed and acceleration for 
first and last he~ld shaft at 650 and 850 picks/min. 

- Fig(2) geometrical dimensions of the shed for air jet 
weaving machine L5100. 
Fiq(3a & 3b) shows the typical curve of strength -
elongation for warp threads before and after sizlng. 

- Flg(4) shows the comparison between breakIng strength, 
breaking elongation, work of rupture and modulus of 
elastiCity for warp yarns before and after sizing . 

- Flg(5) shows the correlation between warp tenacity and 
elongatlon \ for cotton Ne 50/1. 

- Flg(6) shows the reduction in warp strength due to the 
effect of the variation In shaft stroke and speed of veaving 
machine on warp strength. 

Table(l) shows the maximum values of speed and acceleration 
for· heald shaft at different speeds of weaving lIIachine and 
shaft stroke. 

- Table(2) shows the mean value of the maximum dynamic warp 
tension at tvo different machine speed for first and last 
heald shaft. 
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Table(l): speed and accelerat i on for heald ~haft8 

speed (ra/ sec) acceleration (m/sec ~ 21 

picks/II in 650 850 650 650 

fir s t ~haft 1. 08 l.oU 24 .05 41.13 

last shaft 1. 59 2.08 35.4 60.6 

Table(2): max. dynamic warp tension and ~tatlc v,u:p elongation 

first heald shaft la~t heald aha ft 

machine ~peed 650 .50 650 .50 
(pi c ks/mini 

!Iax . d ynalZlic 
tens i on ( e N) 50 .6 " 76 

s t atic 
elongation , 1.22 2.02 

F (C !'rl)~ ____________ ,-____ ~ ____ ~ 

• . . . . 3.0.0 ... 

F(CNr)~ ______________ r-____________ ___ 
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I 
, 
I 

20 \ 
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Fig(J): typical curve for strength - elongation 
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.. DISCUSSION 

- The s izinq pr oc e5S 
pr opert Ies of .... arp 
properties I s: 

has influence 
ya rns, the 

on the phys i c al and 
variation In the 

Ilechanical 
lIIechanl.cal 

increa se in yarn strength 
d e crease in yarn elonQation 
inc rease In vork of rupture 
Inc rease In modulus of elasticity 

= 
• 
• 
= 

The sizing process has high influenc e 
elasticity, thI s i s due to the increase 
decrease o f its elongation at tha same t i me. 

51 , 

", " , 
118 \ 

on yarn ~odulus of 
in yarn strength and 

- To obtaIn a clear shed for the .... ea v ing mach ine, the last heald 
s haft Ilust be moved longer stroke (112 fIIll) than the first heald 
shaft (76 11'1111, s ee FIg (2). This va riati o n in shaft stroke has 
influence on man y parameters such as dynamIc .... a rp tension. varp 
exte nsi o n an d dynamic movement of heald shaft . 

- From the theoretical calcul a tions for the d y na mi c JIIovelllent of 
heald s haf t it .... a8 found that the percen tage increase in the speed 
of heald sha ft due to t he inc rease in machine sl;lee<.1 froRl 650 to 
850 pickS/Min i s 31 \. and the I;lercent a g~ increase In shaft 
a ccelerat10n i s 71'\. At c onstant s p e ed of wea ving !!lachIne the 
pe rce nta g e increase in the speed and acceleration of heald shaft 
due to the increase 1n shaft stroke 16 47 \, see FIg ( 1 ) and Table 
(l) . 

- At c onstan t stroke of heald shaft the variati o n In the speed of 
weavi ng nachlne has no ' influence on the maximum dynamic warp 
t e nsion (in longitudinal direc t ion). But .... ith increasing the 
s trok e of heal<.1 shaft the percentage increase in dynamic .... arp 
tension ranges between 65\ and 76 \ . The Incr~ase in 5haft stroke 
t e nds to increase in warp elongation and thi s acts to increase in 
war p tension, s ee Table ( 2 ) . 

- Due t o the high correh.tion betveen tenacity and elongatlon '\ 
(r::o 0. 85), s ee Fig (5) the p e rcentage increase in static .... arp 
e longa ti on is proportional to the percenta ge i ncrease In maximu .. 
dynamic warp tension. 

By cOlllpaz: lng the strength of warp thr e ad s befor e and after 
weaving it vas f ound that both machine speed and s haft stroke have 
I nfluence on the r educ tion of thread s trength after .... eaving, see 
Fi g (6). The redu c tion in thread streng-th due t o the incr e ase In 
ma c hine speed (at s haft st roke . 112 mml is higher than the e ffect 
o f the increase in s haft stroke (at 850 picks/min) . And this 115 
due to the high effect of the dynamIc stresses in cross .... ise 
direct10n f o r warp thre~ds . 

- Althouqh the var iation 1n the speed of .... eaving machine has no 
inf l uence on the m~xi llum d y namic .... 5 rp te nsio n (10ng1 tudinal 
di rection), the strength of .... arp threads in the woven fabric 'Jar; 
af fected by the cros s vise stresses o f .... arp threads (dUe to the 
d y namic moveme nt of heald shaft) . 

-------~ - -
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5 CONCLUSION 

The difference in the strength of 'Warp threads in 
fabric due to the variation 1n shaft stroke and machine 
to decrease the total fabric strenqth 1n varp direction. 

the ..,oven 
speed acts 

By determining 
heald. shafts and 
elongation, the 
determined. 

both 
the 
ratio 

the ratio of varp static elongation for · 
correlation coefficient for tenacHy 

for dynamic warp tension could be 

-To avoid the dLfference 1n the reduction of thread strength in 
the woven fabric the stroke of heald shaft must be small as 
a11alo'able and as possible, and the high increase in the speed of 
weaving machine must be limited. 

- The structure of sizing material must have a cOl:I.ponent act to 
keep the warp yarn vith its initial elasticity. 
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