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UTILIZATION OF TEXTILE WASTES [IN NONWOVENS. -

Part I: Properlkies of Industrial Needle Punched Nonwavens Qukt of Textile Wasles.
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ABSTRACT- The reqg waule has been opened using "CGC" processes Lo be used in
the produclion of nonwoven fabrice Mor various end uses. [L is clear that
as Lhe fibre lenglb decrewssegs the compression chwracteristics will be impro-
ved. IL wse found Lhat ss the number of bealer incresses the quelily number
snd (%) damoge increased also.
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The survey of Lhe melhods of production of nonwoven. oul of textile wasle io

given. It was Tound thalt the coelTicienk of exploilation (K') for nonwoveny

oul of Lextile wasle ranges between 8% and 12%. The coefficient of varialien
of nonwoven labric thickness which is a messure of Lhe uniformilty of Lthe non-

woven Lextiles, renge belween 1.22% and 4.2%

The strenglth enisolropy of waste nunwoeven fabrie is beller than thel of vir-
gin fibre inteclining nonwoven f(abrics. The stitch bonded nonwoven inlker-
lining show high value (0.70), while needie punched nonwoven inksrlining

show less anisoltropy (U.19). The mosl intersting resulte are frow the lobric
oukb of waste Tibres, whicl: show less slrenglh enisoltropy velue (U.21) than
others Lesled labrics.

1~ Aim of the Preaent Worl

Ihe work described in Lhig peper aimg Lowards Lhe presenlstion, prediclion,
and understanding of Lhe physical properlties of nonwoven fabrics oul of
Lextile wasle which musl precede altempls to modify and conlrol the proper-
Lies to meet Lhe demands of Lhe user. As e first slep in gaining this know-
ledye, the properliecs of severnl commerciolly evailable fabrice bavo been
exomined. 1o Lhis way, wo shall help to plave nonwoven labrics oul of Lox-
Lile waste on o (irm basis ofl physical engineering design. The paper des-
cribs measurements of the physical properlies of typical commercially avail-
able, stitch bonded nonwoven inlkerlining.

2, INTRODUCTION

Nonwaven webs oul of lexlile waste have gosd Lensile strength in bolh machine
and cross directions. Weight cean ge es bigh @s 70 grams per squore melec Lhe
hand is generally lirmer and more bulky then wel-leid staple fibre webs.

Relerences 2 poinls out thal a nonwoven glank can pump out up Lo of 1-3
million meters of labric per year. Therefore, you must engineer a producl
Lhat will eilher salisfy a large markel or very Lhe produclk so thsk it will

gppeal Lo numerous sinaller markels,

Markeling has been a problen Lo nanwovens, as Lhey are new produclto to bolb
the manufacturer ond the uger.

A production line cen easily cost 1.348-1.566 million DM, and it lekes a
Lime belore you can malke a commerciully ecceploble fabric.
fef. 2 poinlts oul also some ol Uhe wide copoabililies ol Lhe nonwoveng oul

of fexlkile waalte process. L poiols nonwovens:-

. are producable from hard and soll Lexbtile wastes
. have good tensile strenglh, usually less Lhen woven or kniltled fubrics
of almllar weighlks,
. are comparalively inexpengive.
.. con take a wide variely of aurface trcolmenls.
. pak up in exlra-wide widlths and lerge rolls.
... are usually finished producta when they come off Lhe line.
Initisl attempts for the manufecture of unconventionsl fabrics of the non-
woven type storted some 70 years back 1, But the .research continues for
diferent row materials for nonwovens, for incressing production, improving
qualilty, ond reducing cosl. llere alttempts have been made Lo ultilize rags,
cutting both woven, knitled and ronwoven for making nonwovens. Cutling room
waske actually constitutes sboul 93.2% by weighl of yern to garment Ltolal
waste in Misr Company, Mehalla 2
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Reaw maleriols used in garment industry sre subjecled Lo one or all Lhe folle-
wing three major types of production phaeee of opparel wanufackuring.

1-

Culling,Severing the raw moleriol into shopes for assembly/snd or finjagh-
ing sewing/ond or preesing operation. This process is considered Lhe main
point which gives textile waste. The percentege waste in febric culling
varies between 16.71% to 22.81% for wool fabrics end from 12.9% te 15.54%
for cotton fabrics (see Table 2).

By increasing Lhe number of production units, the percentsge of cutling
room weste increases glsc. Tharefore cutting room woske will be Lhe main
scource of row malerial, which will be recycled in Lhis work.

Sewing. Assembling/and or finishing the cut or pre-made piecee wilh stil-
ches for culling, pressing, packing or shipping operaltiona.

This process gives lese percenloge of wosle Lhen cubling room waslbe. It
wog (ound thet the overlock machine gives weste nol less Lbsn 1.4 Kg/shifl
for colbton Denin Jeans Lrouser oize 50, This Lype of fabric waslo is ouil-
oble Tor recycling and is beltlor than cullling rooms wosbe lrom "CGC" pro-
cesses poinlk of view (3 ond 4).

Pressing. Sheping cul or sewed materisl -wikh pressureywilh or wilhoult heal/
and or moisture, for further processing or marketing. In such process Lhe
percentage of expeclted wasle muslt be minimum.
There sre three main processes in garment industry:

A- Min Produclion Process (M.P.P.)},

0- Accessory Production Process{A.P.P.) snd

T- Secondary Production Process(S.P.P.).

f'iqure 1 Shows block diagram of garmont produclion procesces,

]

qualily conlrol

=
]
"

J
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Fig. 1: Shows the Lype of manulucturing
processes in garmenl indualry.

mnlerinl conlror

a

In Hisr-Company El-Hetinlla El-Kolira Tor apinning ond weaving Lhe woven Tabric
waske representn 29.1% of {he toksl company waste (ebout 1029.6 Long/ycor),
lcom this amount aboul 1000 tons/year is considered herd wsslte. This could
be directed to nonwoven fabric mills. 2 .

In El-Neor Company El-Mehalls El-Kobre the sbove mentioned quenkity of the
hard wasle reaches agboul 52 tons/year & .

In E1-Nasr Company Kabo Elexandria, the percenlage of hard wasle reaches

700-

2000 tons/year 2 .
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3. Machines Requirements For Rqcycling of Fibres end Weate Textiles
3.1 Cutting Mechine

Teking for graented Lhal rog is pveilable from mullipie resourcesa, Lhe Firsl
mochine required is @ cutting machine to cut the herd wasle in & suitable
fibre lengkth. Such machines work generslly wilh 2 or 4 knives.

3.1.1 Technical data 11

~ Length 5000 mm, 7

- Width 1600 mm, areca = 800,000 wm

- Feed speed 0-56 m/inin,

- Cutting strokes 903-280 per min.,

- Approx. inpul 1.1 KW,

- fIOLANDO Mochine Tessili - ltolia, SCHIRP - Meschinenbou - Entsleubung
Stechnik - Bissingstro 8e 5, Wupperla 5600 (11) 7 .,

3.2 Tearing end Opening Machine (fibre reclaiming machine)

These machines possess big drums mounted with 8 lsrge number of pin legs.
The no. eof drumg vary between 1 and 6 drums wheress the no. of pining beco-
wes higher and higher’ from 18t to subsequent drum. AL the same Lime the
pin size bLecomes finer. In loclk the no. of drums depends on Lhe aveileble

waste and Lhe required gponing grado.

3.2.1 Technleol data 8

- Length 7700 ww (2- druma) 2
Hidth 1600 me,  arvco 123,2000 mm
Impul 50 - 350 KW, and
Alforimex, S.ACASPAIN O .

3.3 Cording Machine

Woolen cards with workers ond strippers are mosl suilaeble for proper web
maker, HModern cards are high-preoduclion cards for hourly production of
300 - 500 Kgs/hour. The card production dependas on the working width and
fibre (inenesa. It is recommendad to install 8 card with 8 working widLlh
of 2000 or 2500 mm, In Lhis way it is possible to balence the production
of o csrd with that of s needle loom plent.

3.3.1 Technicel data 9

- Lenglh 5395 mm, 7

vWidlh 28350 mm, area = 15375750 mm

- Npprox. Working widlth 2500 mm, and

Approx. Inpul 14,4 KW,

HERGETII KG Dilmen, Halterner Stra Be 70, 4408 Dilmen 9 .

1

Principolly il is slso possible Lo use on perodynamic method of web mak ing.
he blending, fibre opening is, however, nol compsrable wikh cerding process.
1his process is more suitable for beavy weight felts end shorter fibres. lhe
production rate is @lso much higher of Lhege machines.

3.4 Rando - Feeder snd Rendo - Webtber

A Rando - Feeder and Rando - MWebber nonwoven lebric mechines based on @ sys-

Lem of @ir-laying of shorl fibres were used. 1t has three mein stages =
rande - prefeeder, rando - opener blender, and rendo-webber.
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3.4.1 Technical date 10

- Length 5055 mm, 2

- Widlkh 1537 mm, ores = 7769535 mmn

- Highkt 1930 mn,

- Approx. weight 3388 Kg, and

- Approx. inpul 7.6 KW,

- RANDO Mochine Corporsbtion, The Commons Macedon, New York 14502 10

3.5 Croes - Lapper Machine

The web made‘of @ cord, irrespective of ils width, cen be laid now in any
desired width with Lhe help of a cross - lapper. Due to large difference
between web delivery speed and running speed of Lha cross-bell of the cross
-lopper, many loyers caon be loid over each other. The bell weighlt depends
on Lhis speed dilference ond Lhe ereg weight of the web.

3.5.1 Technical date 11

- Leaglh 4625 w 2

- Width 2616 wm, arco = 3139200 mm

- Hight 1300 mmn

- Approx., Weight 1500 Kg, ond

- Approx. inpubt 1 KW,

- ASSELIN - 41 rue Cemille - Rendolng 76504 El-Beul Cedex - Fronce 11

The batt made on o cross - Lepper is yel voluminous end unstable and has Lo
be fed Lo 8 needle loom (mechanicelly reinforced)/end or epray-bendod webe
{chemicolly reinflorced).

3.6 Spray - bondlng Machins 12

HERGETH supply$ spraying caebing for bonding of webs and nlse suiltable equip-
ment lor prepsring Lhe spraying liquid. Spraying mey be done by various
types of nozzle systems either by the compressed sir nozzle system the two-
componehts nozzle system for air end:liguid and the low pressure nozzle sys-
tem. The choice of the gsuitable system depends on the quentily of spraying
agent to be spplied. For glmost all types of filling webs s two-components
spraying system will be required. :

3.7 The Dryer 12

The spray-bonded web normally is dryed in Lbe Lop section of the dryer and
is then led through Lbe second spraying cabin to the centrsl passage of Lhe
dryer. Healing may eilher be direclt or by gas or oil but steam heeting or
thermo oil healing are equeliy suilaeble. The dryer normally allows working
of different temperslure in Lhe diffecent psesagee 12 .

3.8 Nesdls Punching Mechine

Mhe machlng ohoutd bo o downnsleoko muchine, 1.0. the nosdling tokes ploca Prom
Lop Lo Lukbuw. lor degroo of convolidnkion, parosolers Liko nueodle vizo, depth
of necdle penctrolion end sdvence per stroke are determining faclors. [olle-
wing formula ig valid for sdjusting Lhe punching density 13

no. of needles/1 m working widkh (punches/cmz)

Punching density =
ndvance/stroke (mm) x 10
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3.8.1 Technical data

8) Needle paramckers
- needle 15 x 18 x 36 x 2R8 (wool snd virgin fibres},
15 % 18 x 25 x 208 (cotton and weste fibres)
- needle pentration 2-13 wmn 2 ’
- Runching dengily 60-~00 stilch/cm

L) Loon paremeters

- max., no., of needles/1 m 4000

< Liner speed 4,983 m/min, {in case of wasle)
14.99 w/min. (in cese of virgin)

- Produckion 850 w;/h (woste libres)
BO4 m™/h (vicgin fibres)

- Sltrokeg 30G0-450 r.p.m., 2

- Lengkbh 2500 wen, sres = 625000G, mm

-~ Inpul  13.4 KW,

Needle punched Lexlile Find ouccesaful applicnlions practically fo oll ¢lua-
sen and subclonues oo shows in Fig, 215

4. Fibrous Rew Materials

Fibres ore Lhe bugic ond in Lhe mojority of cascs tho storting row molerial
in the prodyction of nonwoven {abrice. Their proportionel conlent in Lhe
finished fabric veries largely; it renges usuaslly belween 30 and 100%. Il
is evident, therefore, that the properties of the Ffibres will have an impor-
Ltant effect on the properties of nonwoven febrics produced from them,

4,1 The Function of the Fibreo in nonwoven fabrics 16

The function of the fibreg in noﬁwoven fasbrice may vary depending upcn Lhe
type of the binding or bonding system used in the [sbric. From Lhis view
point, we may consider the following cases:

- The fibres form the skelelon of Lhe nonwoven febric and the fibrous
struclure of the whole system.
- The fibres form the binding element of Lhe fabric.
- The fibres form Lhe bonding element of the febric due Lo:-
1- their swelling or dissolving properlies,
2- thermoplaslic properties,
3- shrinking properties.
- The fibres form the filling material for bthe whole system.

4.2 £ffect of fibre propertise on ths propertiee of nonwoven Ffabrics

As Tar back ag i 1959 Nicely 17 discussed In his detailed akudy Lhe effect:
of the mosl. imporienl ribre proporlics, i.e. their Lype, slaple longth and
fineness, on Lhe properlies of nonwoven fabrics.

4,3 Cholas of Fibre

'he properlies of a nonvwoven fabric are very gtrongly dependent on ils Fibre
cvontent. In making @ renge of fabrics for different purposes, almost ail
types of fibre have been used, and blends of Fibres are very common.
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L pagoing, il moy be noled Lhol reguirement for fibre length, uniformity and
so on may be lesa stringent in the produclion of some nbnwoven febrics Lhan
they are in the spinning of yarns . Consequently, iL is often possible to
use second-quolity or wasle fibres; the labter may be short Fibres removed
during other processes or fibres recovered from regs. 3Ihis commenl spplies
parliculacly to Lhe chesper uses. , fligh-qualily nonwoven fabrica are made
from first~grode virgin fibres.

4.4.Meesurement of Phyeicel Properties of Fibres Recovered From Rags

Textile garment waoskes ond textile raga ere opencd by using Leroche Opening
Line vaing differehl number of bestera. Alsc virgin libres are used for
comparison, v

lo atudy Lhe influcnce of "CGC" procesaen on cotton fibroa, ten owmpleos of
recycled colttona were sclecled ond exomined sccording to the following lesko:-

4.4.1 Testing of Recycled Colton Fibres Using Microscopic Measursments

A light microscope with healing disc was vsed. All the measuremenls were
conducted at conslant slide temperslure of 62°C (18,19 end 20}.

The quality number (0.N%), which is used es a microscopic measure for quslity
is calculaled by proportion from the following equalion: -

o _ nl n? 3
Q.N% = ( P + T + n .o 1l00oo . (1)

¥

The % damsged fibirea is calculated from Lhe equation:

50 =22 100 L (2)

where
n=nl+n2 + nj,
n1 = urdamged fibres, n? = bhalf-damged fibres, end

n3 = dameged fibres,

i 1

6.4.2 Fibre Bundle Strength

The tensile strength was measured using Pressley Strenglh Tesler at zero
gouge. The % drop in bundle strenglh "L%" wes colculeted from the equation:

(P.1)waste, -
t%=011+« ———), 1060 ..
( (P.1)virgin (3)
where
(r.1) wasle
{(P.1) virgin

Fibre bundle otrength ol recyclod collon fibros.
Fibee bundle strenglh of unlreated collon somple.

It

4.4,3 Fibre Length

The Mongo fibre lenglh hae been meosured by measuring the aversge of 200
Fibre lenglh of random sample Uy genlly streighlening Lhem using parafine
il on a gless plate. While cotlon ribre length wos meosured according Lo
Lhe ball's sorter Ltester 21

v
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4.5 Compresaional Properties of Recyclad Fibres and/or Needls Punched
Nonwoven Fabrice Dut of Textile Wastes.

The compresgsionol properliss of needla punched nonwoven febrics oub of Lexs
tile wastes werg meosured sl Lwo pressuree renging between 5 and 5D (gn/cm”)
using Che Shirley Thickness Gauge wilh the lergesl fool (Ares = 50 cm) end
fibre altechmenl asccording te Ref. (22,23,24,25 and 26).

The absolul compresaibility (¥) could be delermined sccording to the equation:
)
- 4
5= r(Tx) (1Ux) 0)

bheee T, is lobric thickoess pL 5 (gm/cm )

1
Tiox 18 fobric thickncss aLSU(gm/cm )

Wihile Lhe relative compressibilily (S } mey be calculaled sccording Lo Lhe
Formula:

S
1)

5, =

L 100(%) veraea(5)

Also Lhe compressibility retio (CR) is given ss the ratio of fpbric thick-
ness at 50 (gm/cm?) Lo .fobric Lhickress al 5 (gm/em?) recapectively, i.e:-

ﬂ:MwD(%) e (6)
I(1x)

According Lo Peirece 27 Lhe hdrdness {H} of taxtile febric could be dgler-
mined from the equaltion: '

P - P :
H = (10x) (1x) (gm/cmz)/mm ...... (7)

Teixy - T(1Ox)

Where T and T are Fabric thickness measureﬂ at two pressures P
(1x) (10x) (1x)
and P(1Dk) respeclbively,

The equation ol Lhickness-pressure proposed by Bogely 28 was used and
found suitable. This equation is in form of}

H1x)= H1md'*“ﬂQ1x)+ c)
Where T(1x) = Lhickness of fabric at 5 (gm/cmz), {mm)

thickness of fabric at 50 (gm/cmz), {mm)

(e = :
P(1x) x Pressure abt 5 {(gm/cm™),
¢ = correction of pressure, sccotding Lo Ref. (2 ond 3) _
b = psrameler describes Lhe energy obsorbed per unit, srea of Tlabric.

As the pressure (p) increases," the high {h) of the fibres (fabric thickness)
decresses repidly alb the gberlt end efter thet 1t decrosses sl a lower rale.

The (ibres sample (fobrica) not relurn to its orlglnul height (Lhicknese)
after the firal cycle and the rocorded compression curve does nol fall on

the top of the firsl curve. Thise process continues, unltil efter peverol cye-
lea conseculive curves beyin {6 be near Lo each olher.
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The firsl curves (intial compression (I} and inilisl release of compression
(1) end the final curves, (steady stale compression (II) end steady stale
decompression {I17) are indicoled in Fiqures 3 ond 4 from which the (ollow-
ing defipitions can be oblained:

) Compression modulus (Cr)

2
co HLT. . famZemS) 9)
CH = HeTey {gm/cn”) {
b) Compression ubeuin { %)
%oz ~ Bt 1 O 10

Ui = Tao)/ Tt "W (10)
£) Exploilation Compressibility coeflficent (K}

CHMFlbre

woe (11)
fabric

Where CH undClTibre are Lhe compression modulus of tesled faobric ond

~fubrie ribre in the seme weigh! reepeclively.

4.6 Measurement of Phyaical Properties of Industrisl Nonwoven Fabrice out of
Textile VWestes.

A range of commerciolly ovpileble nonwoven fabrics, including random laid,
and performeted fobrice, waos oblnined ond tesled in the ways described
below. All tests were carcied out in an glmosphere of 200C and 65% R.IIL
gfler a conditioing period of not less then.24 hours.

4.6.1 Dimenoional Charagcterictics

Ten specimens 10 cm x 10 cm were cul from differenlt parls of Lhe malterial
using a Lemplale and weighed individually. The averege muss per squore mester
was calculaled. The same specimens were tested for thickness belween,anvils
of area 50 cm” under @ compressive slress in range of 5 to S0 gm/em”,

At leasl 10 thickness measuremenks were made on each fabric, end the coeffi-
cient of variaslion of thickness gives some indication of the uniformily of
the fabric.

The density of Lthe fabric in Kg/m3 vas calculated from the mogs per unit srea
and the tbickness.

4.6.2 Tenpile Strength

In order Lo cut specimens for tensile lesting a brasg 25 x’15 x 1 cm was pla-
ced on khe fabric and khen s bress strip of ths reguired widlh vos held on lhe
fabric ogninst the cdye of Lhe plate. 1Jhe fabric was cul slong the edge of -
the brass strip with a knife. The test specimens, when anunted, wgrgIZD cm
long end either 1 em or 2 cm wide: it wasg found thot within these }1m1t5, the
resulls were unaffected by the width of the specimen. Load-exbension curves

. . . Q4
wore obtained on an Insktron lester ot u constent role of exbenaion of 10% per

min. 3

4.6.3 Anisotropy. of Fobrice

e fabrics bave different properties in different directions. In order Lo
take sccounl of thia, Lhe various poremelers menkioned sbove were, where eppr-
opriste, measured in the direclion slong Lhe length of thg fabric (long), per-
pendicular to Lhe length of the fabric {cross), and at 307 to tLhe lenglth of
the Fabric (}UO), in order Lo oblain complete poler diogrems of sirenglh of

nonvwoveng, 3
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5. RESULTS
5.1 Compreesion Propectios of Recycled Cotton Fibres

Figure 3 SQDNS Lhe relatianghi batweon sample high (h) mm and applied press-
are (gm/cm”) for rew (girned ¢ ttgn), Opened colton fibres using 6 bealers,
opended cotton fibres using 12, beatecs and mongo coblon fibres oul of Lexlile
waale (rag)._ It was found thaf g the fibre length decreases the compressgion
;haracterlstlcs will be improved. IL is clear thal es Lhe number of bealer
increase both compresaion rolid ond fabric hordneos incroeases (poo Toble 11),

Wh@lg Fig. 4 shows Lhe same be@aviour but for rew wool, wool mongo, snd wool
raising waste,

Teble I1 ehows tha microscopidal messyrements of tested collon ssmples, i.e.
quolily number (Q.N%), and % dsmege (lD). 1L wes Tound Ehel as Lhe number of
bealers increoses the quolity number decresses ond % domoge incregegse. [napil
af these poor results, the recycled collon fibres could be used Lo produce
some_types of nonwoven Tabrics, os examples; interlining, disposal, colton .
padding., sopil feli for agriculture, interlining padding for garment, wall
covering, cleaning fells and others.

5.2 Results of Tensile Properties

For the tested coltong, Lhe general Lrend obltained jis thal Fibre strenglh
tends'to decrease after "CGC" prirocesses. The decreased oc drop in strength
relgtive to that meesured for virgin cotton fibres, renges belween 39.4% and
59.6%.

The degree of expluitglion of the Tibre strength in nonwoven fabrics oul of

textile waste may be characterized by the sither % or retio of Lhe strenglh

of the nonwoven fabrig g the total strenglh of the elementary Ffibres in il

lying in the directiod of the epplied loed. The coelficienl of exploitation
may be expressed: '

a’
. nw
K'z—"o—,100 .
d-'lr.n . (12)
where .

K is tho coefficienl: af exploilalion,
J’w is the tenai}e strenglh ol nonwoven, fabrico oul of Lexbile wnale,
0. is lthe absolute tondile strenglh of, recycled single fibres, ond

™2

ig the number of fibree in & 1 8g. cm.

According to Rel. 16 § it wog found thet, K’ = 40 - 50% for woven febrics, 20%
for chemically bonded nonwoven lobirice, and 30% for needled fabrics.

IL was found Chal K° velue for nonwovens oul of textile waost ranges belween
8% and 12%. '

5.2.1 Tonaile Strength of Different Interlining Fabrics,

The gtitch bonded inkerlining as a know interlining lextile woo compaced wilh
ncedle punched nonwoven fobric oul of Lexile wasgles.

Ihe slresg slrain measuremenlts were carried on 20 cm x 5 cm skrip using lns-
tron tester atospeed rate of 1p cm per min. Specimens were cul ab snguler
interval of 30° Lo Lthe long difectign. All tests were carricd out under the

standard conditions (65 R.H. and 207C).
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The tensile strenglkh and extension gt bresk for lwo tested fsbrics ore illus-
Lrated in Fig. 5. The corresponding rupture slrength ore obloined by divid-
ing the lood in geams fur vno wm Leal sleip by Lhe Tebrlc weight in groma per
squore webero.  The unity of sbrese moy then be expressed gs grems per bex.
since labric weight is equivalent to tex per mm, thet is the weight of slrip
of fabric 1 mn wide and 1000 m long.

Regarding the given volues in Fig. 5o, ik ig opporently scen Lholb Lhe nnisa-
Lropy of tesbed fubrics is beller uuing needle punched nonwoven labric Lhun
thal waing stitch bonded nonwoven in bolh strength and exlension values.

5.3 Resulta of Tested Nonwovens
The resulls of the physical lLests, are given in Lhe following poinls:-~

5.3.1 Density and Uniformity

Ihe densities of the indugalctial nonwoven fabrics oul of lexlile woule, ronged
between 542.7 and’1549.3 gm/cm’, (9ee Toble 111).

The lower end of Lhis range is for denser than Lhe lofLies nonwoven Ffabrics,
which can be made; Lypicel binded polyscrylic wadding used for insulalion.
Tive upper end of Lthe renge, used for interlinings.

The coefficient of variation of thickness which are a meassure of the unifor-
mity of the nonwoven fabrics, range belween 1.22% and 4.2%.

4,3.2 Aniootropy

Un the basis of the strength anibobtrepy, lhe rondum web Tsbrice sppeor sig-
nilicantly oriented in the machine direction, The stirength anisuvlropies of
needle punched interlining (virgin {ibres) and stilch bonded iplkerlining lie
mainly in the range 0.19 Lo 0.70, while Lhase of snother group (nonwoven out
of Lextile wasles) is D.21, i.e. lLhe strength snisotropy of waste nonwoven
fabrics is belter Lhan Cthal of virgin interlining nonwoven fabrics (see fig.
5 and 5 ). The stitch bonded nonwoven interlining show high values (0.70),
wiiile neddle punched nonwoven interlining show less anisolropy (0.19). The
most intersling resulls are from the wasle fabrics, which show less values
(0.21). -

5.3.3 Compressional Properties

Experimentelly, il was Found Lhél ell Lhe nonwoven fabrics, out of lextile
wast, listed in Toble III give high energy-obsorbed index of 8.6 Lo 17.03
compared Lo 4.99 to 10.15 for the exported snd local no-woven interlining
fabric. Also il wos found Lbhal Lhe producl of febric hardness and energy-
absorbed index is conslkenl end dgual io 37,

For some uses, auch as interlining, the energy~sbgorbed: index of nonwoven
Mobrica is on pdvonloge, bLul, rér more genrol Lexbile purposes, greuler enc-
rgy-aboorbed indox would be an ?nuut.

The same bchaviour wae lound duting compression ratio. moosuromenls.

[he Tobric berdiieoga of Lho nonwoven lebrice, which give,e meaoure of Lheir
inherent structure, lie in the renge 22.73 Lo 45 (gm/cw®. mn=1). Those
violuea are less Lhon Lhal of exporled and local produclion nonwoven fabrics
30.14 to 77.59  {gm/cmZ).mm-1



.12 Or. Eng. Adel El-Hadidy

In,fig. &6, Lhe shoulder pads Lhickness (mm) is plolbed againsk pressure (gm/
cm”}. The shoulder pads oul of Lexbile wasle, compression characleristcs
mainly depend on Lhe original fibre propecties, lenglh and degree of opening,
The shorter Lhe fibre lenglli Lhe beller Lhe compressicon choracteristics sach
as relative compressibilily (S,), energy absorbed per unil area of fabric (b),
and exploitalion compressibilily coefficienk (k). This is previously known
from the practical use thal the short colton fibres (Afrela and Seking in
Egypl) are used for furnilure and wpholestry as they give beller compression
characterisltics Lhan.the long staPle fibres which are used in spinning 25.

CONCLUSIONS

The use of industrial nonwovert febrics out of texlile waste is highly recom-

mended as:-

- Shoulder pads snd inlerlining padding for garmenls

- Filker Tells for dust collector 29 .

- Underlay, roofing fell, insulating fell, flear covering, cerpets and well
covering for construction textile 30

- Shade and so0il flelts lor agriculture 31
A subgrade ceinlorcemenlt for highway conskruction in Lhe Delts region 32
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Table 1

Industrial Waste Dlstribution During 1986-1999 at Hise El-Mehall and
Kabo Alex. { Culting room wasics)

Mise £l - Hehalla

¥abo Co:np-an

Yeas -_ t -
Wol ¥aste {ten) % Collon Woste {ton} % Cotten ¥isle {Lon)
1986 / 1907 201.% 22.8 917.7 15.5  more Uhan 100
1987 § 1988 120.5 16.7 722.9 13.2 about 1290 .
1968 / 1989 131.4 21.9 626.7 12.9  more than 715"
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Table 11

Physical and techanica) PropecUcs of Hecycled Cotlon Flboes

Type of tested Hechanlcal Propertes N Hn:r_aiz:cum ool l'rnpr:rl-i_ci ______
Catton suength  Tlieness  Length Compressional Properties 0.1, Damage
P.L {mlcron) {mm) S " [ 1S T 1] % %
ftaw {Clrned) 9.9 1 ars 3.9 1234 13.0 .o 93 4.8
Opened (6 beaters) 3 11 25.- 1.9 129.- 19.4 1.2 60 125
R O -4 bcal’:!':l'sl 3.5 3] 22.5 IR’ 130.7 04 38 36.7
Hongo 4 pR i9.- 7.t 114.2 217 WS 53 3,
foble 111
Compressional Properties of Tesled Monwoven Fabrics
Thickness 5 nC % i - cH b v
Snmple No. {nun) S P o) 1(10” 8.65 S, 0O,
i Tog 0 7 0 T et PR T (ge/en®) R )b
{1x) (10x) {1x) (10700 ) "2 {1x)
. mm (1) (gm/em?) /mm &3] {ym/em® }/mm
4 A= ST
S Mexported)  3.04 2,46 0.59 19.08 17.59 60.9 235.9 499 a7 1512
28 - et
sl (local g.42 7.24 1.18 14.M 30,14 05.9 231,110,130 973,99 7))
Ellt = .
o 0= N
sgh’iﬂongn) 4,80 3.00 1.00 .03 45.00 79.2 216.0 0.60° 0333 M0
- O
s Jth(I-!l:.tr:gu) h.97 4.00 0.97 19.52 LT 0.5 230.6 0.3 1549.3 6.9
at
S (Manga) 5.60 8,21 1.39 24.02 32.37 75.2 191,35 11.95  003.6 '96.8
kvl
L8]
!
&8 Songo) 8.26 6.60 1.66 20.10 27.11 79.9 223.9  14.20 726.4 396.1
@ w0
. @
=
& T(!‘kﬂgn) 8.83 6.05 1.98 22,42 22.73 .6 200.7 17.03 B&0.7 W71
> = .
2y ;
§§ (Mongo } g.07 6.96 1.91 71,53 23.56 78.5 200.9 16.603  926.5 7.1




