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ABSTRACT

In thls work experimental! measurments were carrled-out
Sulzer-Rut{ L5000 mir Jet wvesving machine under two differe-
veaving mechline speeds and twvo different alr preseure of the rc
machine psupports. Ths experlments also lncluded the sffect
hemld shsft poslition and wvarp thread positlon withln the as»s
heald shatt on tha vslues of varp tenslon.

The maximum dynsmic tenslon cof slngle warp threads caused
beat-up and shedding vwere measured 1n addltlon to thelr bas.
statle tenslon for tveo successlva weaving rachlne cycles durl:
veaving 1/1 slmple plaln weave st 30 differant positlions reguiar.

spaced acrose warp sheat width 1ln the esme heald shaft snd dropp:
bar.

The prevlious warp tenmion vslues Ffor the Elrst and the la-
heald pheft on tan successlve warp threadms choosed from lef’
middle snd rlght across the warp sheet wldth were almo meamured
datermine the tenalon variatlon wlthin and Inbetveen heald shafts,
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LHTRODUCTION

one of the maln requirements of weaving 1s the use of teaples
to overcome the lateral cloth tension vhich arises from the wveft
crinp at the cloth fell due to wvarp !nterlacing, whlch tends to
reduce cloth fall width than that 1ln reed and hence, exposing the
warp thread at both cloth msides to severe abraslon snd flnally
lnurmus end breaka.

Tharefore temples could affect the lateral dlatribution of varp
tanslon l.e. across vwvarp vwldth due to the lnterchange raelsation
betvean wvarp and veft crimps and consequantly tenslons speclally
at cloth fell vwhere the Elrst voven cells are formed.

One of the enrly experlmental attempets to study thlas effect
vas carrled out by measuring some Ilndirect effacts of the
uneven dlstrlbutlion of wvarp tenaslon across warp sheet /1/ auch as
degree of bowved vefts and differences of wvarp crimp values at
aelvdege, cloth =msldes and mlddle of cloth, thls study showved an
actual dlfferences vwlthout dlrect measuremsnt of tenslon values
dur ing veaving.

The direct dynamlc measurements /2/ of auch values wvere trled
on shuttle and rapler weavling machlnes at tventy flve positlons
distributed acroms varp sheet showed agsin a real varlatlon wvlthiln
temple zones and st selvedge and even tenslon acroes varp sheet
without glving an explalnatlon for such dlatrlbutlon or the
epeclfic wvay of measurlng tenslon values, the=e mesaurments
included only the maximurn shedding tenslon £for both veaving
machines without measurlng maximum values due to beat-up at upper
and lower sheddlng cycles.

Wlth the rapld incresse of non-conventlional weaving machlne
spaeds, the atudles /4/,/5/ and /7/ assured that Increase of
vaavlng machlne speed hae very little notlceable effect on varp
tenalon and on the contrary has a great effect on weft tenslon
values.

The wvarp tenslon also wvas found to varied from ons heeld shaft

to another mpeclally vhen a larg number of heald ehafts are used
to produce certaln fabrlc sastructures wvhlle malntalning clear
shad.
The varp thread vibratlon wvas found /4/ to be affected nalmly by
the back rall osclllatlon and reed beat-up movement whlle the
vaaving machine vlbratlon wvas found /8/ to be veakly affected by
the warp atatlc tenslon valuee.

Nelther The wvarp tenelon distribution from previcus atudles
scross warp sheet vaS not yat clearly found to ba studjed
experimentally speclally on unconventlonal veaving machlnes nor
temple effects wvas speclfically determlned.

In thle paper preclse and comprehensive neasurments of wvarp
tenslon values across wvarp asheet width was carrled out ¢to
determins the shape of thla dlstrlbutlon and the asffact of both
temples on 1t through measurlng £lve tenslon values of two
succesalve veaving machline cycles of naxlmum tenslon due to
shedding and beatlng-up ln addltlon to atatic value of closed shed
on alr Jet weaving machlne. Also a nev study of varp tenslion
dlatributlion through successlive warp threads within the same heald
shaft and lnbetveen heald shafts was attempted.
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Finally the springness effect of the pneumatlc rear weaving
machlne supports on wvarp tension distribution wvam also studled.
These three studles are coneldered to be 0of great. lndustrial
laportance in deteralning the zonem of maxlmum value of warp
tenelion across veaving machine wldth so that 1t could be checked
up to assure hlgh weaving efflclency.

EXPERIMENTAL

1- Specification of veaving machlne and materlal vaed

Type of weaving machine ....... eeesrenass Sulzer-Rutl L5000
talr Jet)

¥Weaving machlne apeed ..........c0c00s.., up to 503 plcks/aln

HMaxlmum reed space ......... srsarssaaneeas 190 Cm

Warp width In reed .........ci. i vvraasas. 175 Cm

Pressure of rear pneumatlc m/c aupport ...2.7 and 3.5 bar
BndB/CM ..voitnnrroarraaasrasrrasnrrrennassald, Zx16.5 tex

cotton/polyenter
Plcks/cm  ..... sasrearsasrninransanasenss 26, IX16.5 tex
cotton/polyester
Hupber 0of heald shafts.......... .00 un..4
Fabric structure ............c.ve4sc:...-plaln veave

The weavling machlne ls equlped with automatlcall posltlonlng
of back rall at weaving stops to demlnlsh settlng-on marke

2- Instrumentatlon of warp tenslon measurments

The RES three support system of tmnslon measurment wvaa used by
Intlating realstant straln gauges electronically connected toc a
megeurlng circut of 31 KHI,the signal 1a then fed to an
amplifler of 500 KNZ (GBP 114) and flnally demonstratsd by a
cathod ray osmscllllsacope wlth a recordling facllltles the slgnal

could be later plotted graphlcally wlth the sultable speed
using a chart recorder.

3- Experlmental procedure

- tventy one plngle varp thresdsm dletrlbuted across the warp
sheet wldth were marked provlided that they pass through
the first heald shaft and the last dropper bar, also ten
successlve warp thread vere choosen In the left hand slde,
mlddls and the right hend =lde of the flrst and last hesld
mhaft at a dlstance 0.5 cm from selvedgae.

-~ the maeasuring head of the (RES} were introduced through the
epeclfled warp threads ln the reglon batveen the osclllatlng
back rall and the last dropper bar to record thelr tenslons
conseqgquantly.

- the recorded tenslon cycles wers obtalned by runnlng the
veaving machlne flrst untll stable wveaving conditlon wvas
reachad by obeervlng the conslstancy of the shape and values
of the recorded cycles then twenty successlve slgnals wlll be



T. 50  Shaheen and EL-Deeb

recorded and stored In the cathod ray oscllllacope wlth
recording fascllitles,these twenty signal will then be
transfered lnto chart recorded at approprlate speed,the
vweaving machlne then brought to stop with the heald shaft
level and the statlc varp tenslon then could be recorded at
the end of the tventy cyclee.

4- Evaluatlon of experlmental results

- Fig 3 and 4 showa a typlcal recorded slgnals of warp tenslon
for seven succesalve weaving machlne cycles with their statlc
tension value where the shedding tenslon values could be
evaluated through approrlate callbration notlng that maximum
shedding tensfon have two dlstinctive values (2) and (4)
ulternated through weaving machlpe cycles due tn the
imbalance of the shed geometry where (2) represents the
maxlmum shedding tenslon of the lover heald shaft and [4)
represent the maximum sheddling tenelon of the upper heald
shaft 1.e, the back rall 1s llfted over its netural posiltlon.
The same applles an beat-up tenslon as shown ln polnt 1,3 and
1lne 5 represent the statlc tension value.

- The average value of ten readlnga for each of the four
mentlond parameters could be then obtalned for the same varp
thread,the eame procedure could be then repeated for the
tventy-one marked warp thread to form the dlstrlbutlon acrosa

the warp sheet width as shown 1ln Flg 5,6 and 7 1n addltlon
to the single value of statlc tenslon., The same procedura
could be repasated for the sixty warp threads choosen as
previcusly descrlbed to shov the varlatlon lnbetween threade
and lnbetwveen healds as shown ln Fig 8-13.

5~ Experlmental results

- Flg 5 , 6 shows the warp tenslon values due to statlc closed
shed,beat-up at lower shed,beat-up at upper shed,maximum
lover shed and maxlmum apper shed plotted agalnst warp shest
¥ldth at weaving machlne zpeed of 450 and 503 plcke/min.

Flg 7 shows the same flve warp tenalon values plotted agalnst
the same locatlons of wvarp threads acrosp the warp sheet
width vhere the alr pressurs of the tvo rear pnsumatlc
weaving machlne supports ls lovered by 30 % from the normal
value l.e, 2.1 bar for the left slde and 2.6 bar for the
right drlve elde,

- Flg 8-13 shows the previously described flve tenslon values
plotted agalnst ten successlve warp threads vhich are
gelected from the follovlng locatlons, first heald ahaft
left},last heald shaft [(left), flret heald shaft (mlddle),
last heald shaft (mlddle), flrast heald shaft (right}), last
heald shaft (rlght} respectlvly. Table 1 shows the
statlstlcesl certlanty test at 95 % confldence llmit for the
maxlmum dynamlc values of the warp tenslon for the slxty warp
threads choosen from the flrat and last heald shaftt.
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DISCUSSION

It 1s obvlous that the general dlstribution of the four dynamic
varp tenslon valuee acroas varp sheet as shovwn in Flg 5,6 and 7
follows exactly thelr statlc tenslon dlstrlbution with an Incresse
reachas 200 % from thelr statlc values. [t is also obvious that
the fifteen plotted curve follow one distinctive convex shape of
distribution which shows a noticeable 1lncreaee at tht mlddle with
lo¥ decrease at both sides specially at the weft ilnsertion slide.
While the tample zones shovs a sharp Incresse of tenalon valuea
folloved by a sharp decresase Jjust sitsr the end of temples from
that gensral convex dlastributlon.

By consldering equal tenslon values for the warp thresds wlthin
the fabrlc at the take-up roller, and that thelr ls a degresa cof
inclinatlon between the woven warp threads and the free warp
thresds at the cloth fel), the vertical component wlll decrease
with ths \increase of thls Iinclinatlon angle. The temples are
mainly wsed to dlminlsh thls degqree of Iinclinatleon teo make
the weaving posslible but it only affscts a small strip of the
fabric which can not prevent totally the uneven wvarp tension from
reachlng the free warp threads vhich is resady toc be woven, such
hehavliour couwld expleain thls general distrlbutloen.

The ume of temples alsoc affects the satralghtness of weft
threads apeoallly Jjust after paselng them due toc thea cleoth cverlap
ovar temple rollers - which does not extend over the vhole cloth
wldth - and hence the weft takes alawvys a boved shape and lose its
perpendicular directlon on warp threads speclally at tha end of
templea, The incllnation of veft threads from thelr horizontsl
final directlon whlch s visuslly notlceabla may lead to alde
sliding of warp threadse at temple ends tovords the fabrlc centre
vhlch may lead 1ln turn to an Increase of ends density Iin the
nearest fabrlc strip at the temple ends and consequently a lov
ends density in the nelghboring strip of £sbric Ilnelde temples,
this process 1s intiated by both weavling machlne vibratlion and low
values of yarn to yarn coefflclant of frlction .,

This local vsrlatlon of ends density around the templs ends
vlll affect the crlmp interchange rslation with weft thread and
the tenslon dlistrlbution &t this zone , Flg 5,6 and 7 shovs a
sharp lncrease vwith lov wvarp denslty and vlisevers, the high warp
denslty may cause high wsft crlmp which willl lssd in turn to low
warp crimp and hencs low warp tension and visevrse.

The dlstributlon of the maximum warp tension values dus to the
bsat-up at upper and lowver sheda seems to have asymmetry shape
whlle the other two tension values in addltion to ths statlc
values peem to have a good symmertical shspe, thls could be
explalned by more effective beat-up sctlon at the rlght drlva side
due to mechanlical deformation of beat-up elements.

The increase of weaving machine spesd from 450 to 503 p.p.m
Flg 5 and 6 shoved no effect on both tenalon values and tension
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distribution across varp sheet, whlle decreaaing the alr preéssure
of the rear pneumatlc weaving machlne supports by 30 % has showved
an Increase Iin both maximum values caused by beat-up st lover zhed
and maxlmum values caused by sheddlng In elther lower and upper
shed.

Inepite of the equality of the geometrical path of all warp
threads passling through 8ll hesld shafts durlng static measuremant
of warp tension, the experlmental results shov clearly that static
varp tenslon of the last hesld ahaft is alvays less than the flrst
one by about 50 %, which means that the varp threads pasmsing
through the last heald shaft have been expoaed to some degrse of
plastic deformation more than thomse threads pasaing through the
Eirat heald shaft, a matter whlch could not be avoided tec obtaln
clear shed speclally 1ln alr Jet weavlng machlne, thls means that a
change in Eabrlc propertles from yarn to yarn ls alao axpectaed
although normal [Fabric' testing could not estimate such short term
varlatlion, unless ths number of heald shafts 1a great.

Another notlceable remark from Fiq 68-13 ls that the fowur
dynamic tenslon vslues are more dlspersed 1n the last heald shaft
thap the flrat one. Thle rmay ba due to lower valus of statlc
tanalcn of the last heald shaft than the flrst one /9/, 1t ims also
notlced that the average value of dynamlic c¢losed shed tenslon is
alsvys less than the statlc one as shown in Fi{q 3 and 4 specially
for the last heald shaft,

Ae shovn In Table | The varfatlon In varp tension values for
the singls successlve varp threads (under ths same conditlons) are
signlficant ,whlch could be related to the lndividual varilation
of yarn properties from yarn to yarn durlng splnnlng process wlth
raspect to linear density and twist distribution vhich affect ths
unlformlty of thelr elastlc modulus and as the weaving machlne
lmposes conly a unlform extenslon the developed tenslon may not be
the same , an addltlenal rsasons ccould be dus to varlatlon of
tenalon applled durlng windlng and warplng or the varlatlon of the
plcked-up alzlng %. A more cbvlous reason could be due to werp
crogaslng In the reglon between the warp beam and the flrst lease
rod or due te the entanglement of the varp threads ln the region
betveen the last dzopper bar and the cloth fell.

CONCLUSIOHN

- The lmprovement of warp tenelon unlformity across wvarp sheet l»s
conaldered to be of great lndustrlal lmportance to aviod excemslvs
varp stresa durlng weaving and to produce a fabrlc of homogeneous
quallty acroes 1lte wldth.

- The pregpure values o¢f the rear pneaumatlc wveaving machline
mupports must be adjusted wlth a sultable alr pressurs values to
aviode the Increase In varp stresses due to the vibration of
veaving machine elaments durlng weavling process..



Mansoura Engineering Journal (MEJ). Vol,15, Ho.1. June 1990 T. 53

-~ the warp tenslon distzributlon acromse ths warp sheet ahowsa
alavys 'a convex shape of high atresses at the middla and some
asymmetzry from one slde to the other, the zeason ls mainly due to
the degree of Iincllnatlon between the woven warp threada and the
free warp threads.

- The use of temples could act to reduce such effact although they
ars the maln resason in bowing the weft threads and disturbing the
warp tension distributlon apeclally at the temple tipa.

- Tha maasurements of atatlc wvarp tension dlstributlon can give a

vary good estlmate of the expected shape although ls Ear less than
the raal dynamlc values by 50 %.

- The dynamlc warp tension 1s expectad to exceeds the elastic
lilmlt of the woven warp threads spaclally by weaving at hlgh
atatlc wvarp tenalon leval on modern weavlng machlna wlth a hlgh
nuaber of heald shafts .

- The increase of veaving machine speed within 10 % does not have
a signlficant effect on warp tensleon values or distrlbutlon vhlle
the wveaving machlne f[lxatlon with pneumatlic support has 3 cme
effect only on the tenslon valuea.

- 1t ls very recommended to extend the stralght part of the woven
cloth whlch beglna from cloth fell and keeps the pstralightness
between the woven wvarp threads and the free wazrp threads to
lmprove the unlformity of wvarp tenslon across warp sheet, thisa

could be actually reallzed by using multi-succecslive temples at
both cloth sldea. 7

- It 18 alsc preferd to reduce the length of overlaped cloth over
the temple zollers to Iimprove weft thread stralghtness and the
warp tenslon distributlon, thla could be realized by using temples
wlth bsmaller dlameter and 1lcongsr 1lengthes better than 1large
dlameter and short length.For cother reasons it can not decrease
the wvraplng cloth angle around temple surface and temple dlameter
under certaln limlts because the cloth must be atretched with a
definite force to parform the weaving procees.

- Aa 1t la necessery to obtaln clear shed epecially wlth alr }at
wvaaving machlne,exccesalve varp stresses on the rear heald shafts
s lpavitable and 1t la prefered elther to reduce the number of
heald shafts or to reduce the thickneas of healds for the aake of
lmproving fabric guality and end breaks,.

- The indvidual varlatlons of tenalon values Ilnbetween warp
threads having the Bame conditlons ls alsc inevitable and it 1=
recommnended to laprova ysrn quality wlnding, warplng and slzling
percent to reduce these varlatlona. In additlon aveldling werp
thread crosalng durlng draving-in and entalgelement durlng weaving
process can lmprove auch indlvldual varlatlions.
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