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UTILIZATION OF TEXTILE WASTES IN NONWOVEN FABRICS
By
Adel El-Hedidy
Textile Engineering Dept., Mensouras University.
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ABSTRALT

This article was carried oul Lo provige virs 3f infoirabion
from which Lo make further studies on (a) cl=+cification of textile

waste used in nonwovens; (b) textile waste terminology; (c} recovery
and use of textile waste; {(d) preparation aof the waste for process-
ing; {e) ubtilization of textile wastes 1n nonwoven fabrics; {(f} pro-~
ject repori on needle felted mats out of waste Fibres for various
end uses; (J) the project of traiming center; and {h) conclusiuns
and recommendaltions concerning education and training center for non-
woven technolegy and pruducts.
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Aim aof The Present Article:

The purpese of the present paper is to survey first the sources,
quantities and types of textile wastes produced in Lhe textile i1ndus-
Ery 1n A.R.E., Secondly to find the suitable technology For recycling
these wastes and converting it to Fibres and thirdly to select the
suilable technology for producing ronwoven Fabric according to the
properties of the reaulted fibres,

1. INTRODULCTIDN

Dressing has been an old age desire of man. In rimeval ages as
early as the Glacial period it was a more necessily, a protection
agsinst severe cold. Since theo wuntil our time other Factors have
been gradually involved-fashion, function and last buk not least-
price.
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Originally man used skins to dress when he discovered haw tao
spin yarn of animal hair and natural cellulosic fibres was striving
to produce a fabric of it that would give him the same protection
against cold as animal skin. The FfFirst to be used was the matting
technique and the first mat like fabrics might be well called prede-
cessors of modern clothe. Thus in Fact the arigin of weaving may he
explained as well.

Archaeological excavations have brought to light the weaving
technique of the prehistoric period.

The historical beginninge of the modern textile manufacture can
be placed in the Ath millennium B8.C. It has teen proved that linen
fabrics were woven in Egypt at the time. It has been also found that
cotton fabrics were produced in India in 2000 B.C. 1t was from there
that the art of cotton weaving spread over to the near esst and fin-
ally reached the antique Greece and Rome.

The modern weaving m/cs of the 2nd century have very little in
common with the old land weaving looms. The power and automatic
looms of the past centuries have been ocutdone by the latest shuttle-
less looms, jet looms and grioper looms 1n which new principles of
weft insertion are used,

As a result of this the production ofF nanwoven textiles has been
1introduced which 1s the last development in the field of fabric pro-
guction. It 1is a high production versatile system which invalves
considrable savings in labour and shortening of the production pro-
cess and, sbove all, it makes the mechanizatlon and automation of the
texktile production possible.

The main end uses are mentioned bhelow {1):-

1- Fabrics far use in the ready-made (wadding} and shoe making {in-
terlining) 1industries, fabraca for packing end uses, heat and
sound 1nsulating industrial fabrics,... ete.

2~ Home Ffurnmishing fabrics such as decoration fabrics, carpet (int-
erlayers), blankets, table cleoths,... ete.

3~ QOuter wear fabrics Ffor use 1n ladies and childrens coats, jakets
and waste cnats, ladies and childrens dresses, beach wear, leis-
ure wear.

4~ Fabrics for the manufacture aof ltextile foot wear, linings for
rubber foot wear, leather foaot wear.

The textile manufacture 1n Egypt i1s one of the cldest and larg-
est industries including both public and private plants, Total
textile produckion is estimated to be BO% by the public sector and
20% by the private sector. The textile production represents 30%
of the production of the whole industry in f£gypt. The textile 1n-
dustry 18 responsible for about 50% of the industrial exports. OF
the total man-power working in industry half 1s in the textile indu-
stry.

The recycling of Ffibre and waste textiles provides an important
contribution to world textile output. 1t 1s of anterest to consider
the changes which have gccurred over recent years in the total guan-
titi1es of new raw materials processed an the basis of world consum-
ption.
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The last decade has been a move in the fibre-re-cycling industry
from the U.K. to ltaly, lndia, and South Korea, while the quality aof
many ltalian products {woollens) produced from recycled fibre has made
them very competitive problems of seorting and dyeing mixtures of reco-
vered fibres have increased with the increasing use of synthetic fib-
res. Inspite of this the effect of Lhe existing economic pressure
forcing the textile companies to reprocess their own high Fibre waste
should not be 1gnored and many find the production of bonded fabrics
the cheapest and most effective way cut of this difficulty (2 and 3).

2. Clagsification of Textile Waste Used in Nonwovens (4}

One of the great sources of strength of any industry, including
the textile i1ndustry, is the use of its by-products and the salvage
of its waste materials for reuse as raw materials in 1ts own or other
fields.

Textile waste comes from four cources:

(1} The mills, which produce waste in the form of soft waste, threads,
scraps, remnants, secands, and pound pieces;

(2} The dye houses and finishing plants from which come improperly
dyed pieces of cloth and materials damaged 1n processing;

(3) The apparel manufacturers, whose operations result 1n an accumu-
lation of remnants and clippings; and

(4) The independent dealers and charitable organization wha caollect
discarded clothing and other fabrics used in the home.

2:1: Dsfinitigne:
2:1:1. 50ft Wastas (5):

Soft waste 1s a product of Lkextile processes such as carding,
combing, and drawing, and is classified as card waste, cambing waste,
roving waste, and laps. The main charactertstics 1s that the mate-
rial 1s still in a fibrous condition and therefore, 1n most instances
these wastes are blendcd with virgin fibres before carding.

2.7.2. Hard Wastes (5):

The waste occurrtirg after the spinning operations contains twist
and 1s no longer in a iibrous form. For these reasons it 15 known
as hard waste. This kind of waste occurs in spinning, twisting,
respooling, winding, warping, and weaving.

2.1.3. Fabric Waate-Shoddy and Mungo (é):

When textile garments are discarded the fibres may still be
strong, and by severe mechanical action the rags may be pulled apart
into fibres that can be spun on the woolen system, New rags from
"tailors" clippings are another source of remanufactured fibre.
0ld clothes are collected in many countries by the*litter” or rag-
man, who also collects metal and other wastes from householders.

2.1.4. Mungo (7):

Mungo 1s the term formerly applied to fibres from old and new
rags which have been fulled considerably, or are of a very firm str-
ucture {e.g. uniform kerseys, velours, and mettons). 1t consists of
very shart fibres, less than one half inch 1n length.
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2.%.5. Weate From Fabric Raising:

Are oblained 1n the form of fibres combed-out by the surface aof
ralsing organs. Wastes from railsing card-wire machines after drying
are subjeclted to carding in cards (7}.

2.1.6. Shearingsg:

Are short fibres 3-4 mm in length cut 1n the process of fabric
shearing. Shearings are unsplinnable, therefore they are collected,
packed and sent to enterprises for use as a packing material (7).

2.1.7. Cuttings and Edges or Selvedges:

Are sorted into pure and soft wastes and processed into fibres
on special pickers (7).

2.1.8, Noila (5):

These are the short fibres separated from the long wool in the
combining process., They are equal in quality to virgin wool except
for their length.

2.1.9. Sweepings (5):

The spinning and weaving room sweepings canltain much usable
material, such as short pieces of roving and yarn. After screen-.ng
and sorting, a scouring and opening process follows, iF necessarv.

2.1.10. Knits (6):

Waste occuring ain knitting operations, such as sweater clips.
Such clips, owing to their low twisted yarns are easily cpened and,
therefore, can be classified as soft waste.

2.1.11, Finishing Waates (6):

Cloth finishing produces three types aof waste:

- flocks, from scouring and fulling,
- shear FfFlocks and short ends, and
- sample wastes.

Flocks resulting fram piece scouring, fulling, and raising are
of a low grade because of their uneven length and their mixed and
soild condition. Shear flacks are obtained from cropping or shear-
ing piece goods, and canstitute a valuable raw material for pressed
felts, bedding packing and wall papers. Short ends and sample was-
tes, together with new tailor clippings, are the main source of
reprocessed nonwaven fabrics.

2.2, Utilization of Textile Wastss in Nonwoven Fabrics:

Nonwoven textiles are manufactured from the same fibres as the
conventional woven and knitted Fabrics. The bonding technigue, how-
ever allows even very short fFibres to be used. Even fibres with an
unfavourably shaped staple diagram, which could be processed anly
with great difficulty on traditional textile equipment for cenvers-
ion to varns and fabrics may be utilised, For example, many non-
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woven articles (e.g. Tekex, Chemoral, vVaral, Vatex, Netex} can be
made from fibre stoks with staple diagrams of the shape 1n F1igs,
1 and 2,

The staple diagram 1 1s for fibre waste used for Lhe manufackt-
ure of a heat-insulating woven cloth, whereas the staple diagram 2,
wikth a much greater ratio of very shaort fibres, 1s indicative of
fibre waste from which an adhesively bonded nonwoven textile Ffor
the same purpose can be made (8).
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The whole range of the nonwovens manufacture can be divided
into several groups in which ane of the main criteria is the type
of the fibres used.

This division 1s as follows (§):-

(a) Nonwovens made by the paper-making technigues;

(b) Nonwovens for heat and sound insulation;

(c) Nonwovens for stiffening purposes;

(d) Nonwovens for industrial and technical uses (e.g. filters, bhags,
wrappings, ebtec.);

(e) Nonwovens for domestic purposes (dish cloth, dusters, napkins,
bedsheekts); and

(f) Nonwovens for outerwear apparel.

The Procees Adopted for Making Nonwoven Fabricse (CGC):

From the viewpoint of fibre yield textile waste may be divided
into three categories:

1- fibre waste, 2- thread waste, J- fabric waste.

In the fabric instance it should be distinguished between i1ndustrial
waste (1.e. trimmings and clippings from knitted and weaving mills
and from the cutting rooms of the apparel industry) and rags {coll-
ected sslvaged textiles).

[t is evident that the waste containing filaments requires ano-
ther method of opening than thakt containing short fibres aor staple

Fig. 3 shows different suggested methods for textile recovery of
waste.
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Fig. 35 Shows Fibres Recovery from Soft and Hard Waste Out of Man-Made Fibres,
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The recavery process of Lextile waste comprises principally
three steps:

{a) Preparation of the waste for the opening,
{b)} Opening of the wast 1nto fibres, and
{c) Final treatments of the opened fibre waste.

Each slep includes several operations which need not always be app-
lied unless necessary or desirable technologically, or needed for
the sake aof quality.

1- Reeycling of man-made fibre in shoddy form:

-~ Textile waste should first be cut down to 100 mm. lengths be-
fore presenting it to the rag tearing m/cs.

~ filament and thread wastes are parallelized on parallelized
m/c.

- Following this 1s the cutting process. The cut length is adjus-
table from 0 to 150 mm.

- Depending on the type of waste, the opening can take place 1n
gither rag tearing m/cs and garnetht m/cs.

Figure 345 shows fibres recovery from soft and hard waste out
of man-made fibres.

2- Recycling of Cotton Fibres 1n Soft/and Hard Waste Form:

The recyeling of fibres From soft/and hard waste presents seve-
ral possibilities. This requires the breakdown of finishing wastes
into constituent fibrous materials by the cutting, garnetting, sco-
uring and bleaching, drying, aerodynamic web formation, and then
chemically reinforced. Having done this, and knowing the chem:cal
nature of the mixture, several processes for nonwoven formalion are
available. Considering the quantity of waste cotton and viscose
avallable this could make a major conbtribution of the reuse of cel-
lulosic materials in sheel form. The scheme of cellulosic fibre
recavery from both soft and hard wastes can be summarized as shown
in Figure 3b'

Various textile wastes

:G. -
Sorting and Cleaning c <
o -
Cutting g r
3] [
Garnettaing 2 o
o a
[
Wet Processing (1.5 - 3.5mm} Carding o o
«
=
Aerodynamic web formation Lapping (20 - 150 mm) ot =
’ Reinforcing
= .' —
Chemically bonded NW Mechanically binded NW - Regenerated Fibres
- using binders ~ using needle felting m/ts - Paper making
- stitch bonded m/cs - Others
Finishang

Monwoven Fabrics For Various End Uses.

Fig. 3b : Shows Fibres Recovery from Soft/end Hard Waste Oubt of Natural Fibres.



T. &4 Adel El~-Hadidy

3- Recycling aof Textile Fibres in Rags Form:

Dedusting of rags 1s an obligalory operation as 1t ensures nor-
mal sanitary and hyglenic conditions for carrying out subsequent rag
processing, reduces the content of impurities in the fibres obtained
and consequently of the blend into which these fibres will be added.

Dust cleaning of rags 1s carried out in dusting machines of con-
tinuous and intermittent action.

Rags are sorted into fine, semi-fine, and coarse; wool and semi-
wool; knitted, woven, milled and felt rags. Moreover, the rags are
classified into new and old ones and according to their colour inteo
white, black, multicolour, and others.

Scouring of rags is necessary 1f they are badly contaminated
and they are not cleaned at dedusting. Scour:ing 1s a highly effic-
1ent operation as 1t ensure:

1- a more complete cleaning of rags;

2- less contamination of the machine waorking organs;

3- reduce breakage of fibres; and

4- washing-off dyes which do not strongly adhere to the rags, thus
facilitating and 1mproving cloth dyeing.

Opening and Picking of Raga:

The aim of this preocess 13 rag opening, dividing large rag into
smaller ones and removal of dust with i1ntensive cleaning fraom 1npur-
itti1es. UOpening ensures favourable conditicens for fibre blending and
reduce the forces applied on the needles and fibres 1n carding ow.ng
to which the breakage cof fibres is reduced and the 1ife of fillets
on the card working organs 1s increased.

Rag Picking and Gernetting:

After these pretreatments, the rags are oiled to facilitate the
grinding or tearing up process. The oiled stock is allowed to stand
far at least 12 hours to permit penetration of the oil. The oiled
rag ia then divided vertiecally to secure an even distribution of the
sorted rags and placed aon the lattic feed apron of the rag picker
machine.

Fig. JC shaws textile fibres recovery from mixed rages.

3. PROJECT REPORT ON NEEDLE .FELTED MATS OUT OF WASTE FIBERS FOR
VARIQUS END USES.

3.1, Maeking of needle felts (10}

Needle felting technology belongs toc nonwoven process which
does not involve any spinning, weaving or cther canventional method
of Fabric production. In fact this is one of the simplest process
to produce a fabric direct out of fibres.

Principal steps of manufscturing needle felted fabrics are following:

- fibre opening and blending

- rarding {for heavy weight felts, an aerodynmamic machine is also
possible).
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- cross lapping
- mechanical consolidation by means of needle felting
- finmishing, depending on the end produclt reguirements.

Textile Rags
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w —~Pre-needling web formabiun o
[y} @ ' -2 —
[H] [ &] u -
. o~ Chemi+~ .1y oo
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= = bonded W =z
E f = T
=z = , . = Z
—HNeedling and Finishing z -

| o

Finishing

Nonwoven Fabrics For Various End Uses.

fig. 30 shows Fibres Recovery From Mixed Rag.

The process uptao carding 15 almost the same as in every spinn-
1ng mill, specially in worsted spinning. After carding the typical
nonwoven process starts, berause instead of sliver making at Lthis
stage, Lhe web 1s transported win full width over a transport latk-
ice of a cross-lapper. The main functions of a cross-lapper are
firstly to determine the laying width and secondly to determine the
area weight by laying many layers over each cther. This compara-
tively voluminous and unstable structure is called now batt (also
called lap or blanket). This batt i1s fed now over a special feed-
ing system to a needle loom where it can be mechanically consclidated
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{(by needling). The needling is done with the help of barbed felting
needles without the help of any other foreign material, e.g. no
thread or filament 1s used during this process. Depending on final
product reguirements, the needling has to be done sometimes 1n var-~
ipus passages, and the felt 1s generally turned upside down after
every passage.

3.2. Waste fibre procesaing:

By processing waste fibres, some special machinery 138 necessary
before the fibres can be carded sinca the waste fibres cannot always
be defined in terms of fibre parameters and also the quality of such
Fibres only for limited end uses. 1ln most of the uses, the needle
felt made 1s not visible directly and is alsc not subjected to inte-
nsive weer and bteer. Care has to be taken that fFibres length should
vary between 4D0-10D mm, though small share of shaorter or longer fib-
res does not make any problem. Cotton waste for this reason cannot
be needle felted alone because the cotton fibre droppings, stipper
wagte or noils, are too short.

3,3, Typcial scurcas af waste:

- soft and hard waste from spinning, weaving and knatting mills.

-~ manufacturers waste coming fFrom man~-made fFibre plants,

- regenerated waste oubt of edge-cuttings of nonwoven industry.

- reclaimed waste gut of used appareil fabrics, specially of wool
ar wogl/synthetic origin (so-called shoddy). Shoddy can also be
made out of cuttings of garment manufacturing industry.

- miscellaneous waste.

3.4, Machines requirementa:

Cutter
Taking far granted that waste is available from multiple res-
curces. The first machine required 1s a cubtting machine, to cut

the fibres or yarns in a suitable fibre length. Such machines work
generally with 2 or 4 knives, working based on seissor movement to
Bssure clean cuts. The cutting length is infinitely variable by
means of spagd variator. Such cutters are high production machines
and can process between 1000-5000 kgs/hour depending on the working
width of the machine, material and cutting length etc. The power
requirements vary between 10-25 k¥.

3.5, Tearing Machine (fibre reclaiming machine):

Thege machines possess big drums {(cylinders) mounted with a
large number of pin legs. The number of drums may vary between 1
and 6 drums wheres the number of pinning becomes higher and higher
from lst to subsequent drum. At the same time the pin size becomes
fFiner. In fact the rumber of drums depends on the available waste
and the required opening grade. For mixed waste of various »Jrigins
and for a sufficient opening a machine with Ffour cylinders is eno-
ugh for most of the cases. These machines are also available in
working widths between 600 -~ 1500 mm. The hourly production depends
primarily on the raw material and machine working width, whereas the
opening grade depends mainly on the number of ecylinders. As such
production Ttates between 100 kgs and 1000 kgs/hour are possible.
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Generally it 1s alsa passible to take out the opened material after
each cylinder. The power requirements vary between 50 kW to 170 k¥
by smaller machines and upto approx. 350 kW by broader machines.

3.6 Carding:

Woollen cards with workers and skrippers are most suitable for
proper web makir Modern cards are high-production cards for hourly
production of 300 - 500 kgs/hour. The card production depends on
the working width and fibre fineness. It is recommended to install
a card with a working widkh of 2000 or 2500 mm. In this way it is
possible to balance the production of a card with that of a needle
loom plant. Generally a single cylinder card with sufficient number
of worker and stripper rollers can produce a good quality web. Many
pecple prefer to have two or more cards with intermediate lap buil-
ding. Principally it is also possible to use an aerodynamic method
of web making. The blending, fibre opening is, however, nobt compa-
rable with carding process. This process 1is more sultable for heavy
weight {gsm) Felts and shorter fibres. The production rate is also
much higher of these machines,

3.7. Crosae lapper:

The web mede of a card, irrespective of 1ts width, can be laid
naw 1n any desired width with the help of a cross-lapper. Due to
large difference between web delivery speed and running speed of the
cross-belt of a cross-lapper, many layers can be laid over each other.
The hatt weight depends on this speed difference and the area weight
of the web. Manufacturers of the cross-lapper recommend 2 minimum
number of web layers to aveoid irregularities and so-called roofing
effect in the batt. O0One should note that due to cross-lapping the
production direction is changed automatically by 30°%. It 18 Ffar
this reason that the machine layoubt 1s always in L-form.

3J.8. Needle Looma:

The batt mede on a cross-lapper 1s yet very voluminous and un-
stable and has to be fed to a needle loom through a special feed-
1ng system which gradually consolidates the batt before it enters
the needling zone. A Lwo needle board machine with max. 4000 need-
les/1 m working width is recommended for these types of Ffibres.

The machine should be a2 downstroke machine, 1.e. the needling takes
place from top to bottom. For degree of consolidation, parameters
like needle size, depth of needle penetration and advance per stroke
are determining factors.Follawing formula is valid for adjusting the
punching density:

No. of needles/1 m working widtih
advance/stroke (mm) x 10

punching denpsity =
{punches/m“)

Punching densities between 50 - 80 stitches/cm’ impart the batt
sufficient strength and the volume 1s reduced considerable.
3.9.Intensity of nsedling:

Mechanical consoladation through needle felting is done 1in
steps, so-called needling passages, 1n cases where high materaial
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density 1s desired. Needle Looms are avasilable for downstroke and
upstrake needling. The number of boards 1n a machine and conseguen-
tly the number of needles on 1 m working width depends on the mach-
ine Ltype. For multi-purpose plant, it is advisable to 1nstall a
discontinous preduchtion line.

3.10, Finishing:

Most of the needle felbted nonwovens require a finishing treat-
ment before they can be actually used. By flat floar coverings a
full-bath impregnation or a back-coating, eventually also a2 foam
backing are common. For rough uses like exhibitions, public offices,
stair cases, gangways, hotels and restauranta a comparatively hard
quality with full-bath 1mpreanation is advisable. For higher caom-
fort and soft quslities often a Foam coating 1s alsoc dane. Even
tiles of 40 x 40 cm of 50 x 50 cm can be made either in selfsticking
aor selflaying qualities.

3.11, Variety of end-praducta:

A complete production line for needle felted products is not
very lebour intensive specially by comparing with the production
rates. 1ln fact more semi-skilled or skilled labour 1s necessary for
running such a plant., There are less laborious jobs, rather more
control functions and gquality cantrol, The major labarious work
can be designated as the material feeding at the cutter or tearing
machine. After the material 1is fed to a card, the further process
upto the needling line is continuous and no material handling 1s
required. The needle Fellted rolls, 1n diameters bekween 1000-1200
mm, are removed from the winder. Depending on the end-product requ-
irements, it 15 also possible to cut the needled felbs 1n pleces by
replacing the winder with a guillotine.

Fallewing man power reguirement can be considered as guide line:

material handling: unskilled -1
semi~skilled -1

cutter, material feeding: semi~skilled -1
tearing machine: semi~skilled ~1
carding/cross lapping: skilled ~1
needlie locoms: skilled ~1

for supervisary function, gquality control and machine adjustment,
one head jobber Far all the machines is necessary. Moreaver, if
no central electric deparltment 1is available, the presence of one
electrician 1n each shift is required for on the spot services.

3.12. Plant capacity:

By calculation of planl capacity, two major factors should te
considered:
- hourly production by weight (kgs/haur}
- haurly production by ares (sg.m/hour).

For heavy ares weights, the card capacity is determining factor.
Depending on the opening grade and Fibre fineness, a modern card
gives wn 2500 mm working width approx. 300-500 kgs/hour. By heavy
weighlts, the total productian in sq. meter will be much less.
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By a needle felt of B0OQ g/m2 and card production of 350 kgs/
hour, following production can be expected:

—— = appraox. 580 mz/hour

Linear speed of the needle loom.

{working width being 2500 mm,

felt width after edge-cutting 2000 mm)} approx. 4,83 m/min.

At this production speed and at 1000 spm of the needle loom a pun-
ching density of approx. 80 stitehes/em? can e evpooled.

8y light weighi fabrics, e.g. 200 g/mz, L ir 3peed -an
be three times, and consequently the punching d- pris ore
third. Suppose a punching density of 60 stitche + . 1:s ntece sary
in a product, the production will bLe as Follows
No. of needles/1 m working widbth: 4000

advanoe per stroke

{at punching density 60 st/cm e 6,7 mm

linear speed at 1000 spm: 6,7 m/m. e

production per hour

{final product with being ZDDD 2

2000 mm): 804 m”/hour

production 1n kg/hour: 804 x D,2 = 1B0,B kg/hour

This example shows that i1nspite of the fact that linear speed
and consequently the total production 1n sq. meter per hour 1 haigh-
er, the production by waight s just the half.

As a general rtule, one should take the max. possible prodiction
15 the hourly production of a card. for light weight fabrics. how-
ever, the punching densily and the produotion of necdle loom ara
determining facltors. 0One should also consider tha! |he card produ-
ction bas to be reduced 1n any case due to the ligh! weighbk web,
because a minimum number of layers have to be laid over ecach alber
to obtain a regular batt.

3,13, Investment:

For anybody planning to 1nskall such a plant, this 1s of course
the major question. As already mentioned, such a plant is a high-
production plant and for investment purposes, let's plan only one
production line. In this case 1t 1s sufficient te 1nstall the cut-
ting and tearing machine 1n the smallest working widths and as such
for lowest capacity.

The prices of such machines differ from manufacturer to manu-
facturer. As rough guide line, the investment is as follows (all
prices fob German part):

lower capacity medium capacity

{1000-2500 kgs/hr} {3000 5000 kgs/br}
1 rotary cutter DM 86.000, DM 134.000,
1 tearing machine DM 350.000, DM 520.000

DM 436.000, DM 654.000,
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1 card, working width

2500 mm

with volumetric feeding,

e.g. vibra feed OM 340.000,--
1 cross-lapper {flat-type) OM 190.00Q,--
1 needle loom

working width 2500 mm

incle. special feeding system

DM 316.000,--

1 winding and cuktkbing ’

eguipment OM 66.000,--

Eotal guiding costs OM 1.348.000,--
fob German port

ClF costs, ection charges and local taxes {import duty, lacal
taxes etec.) are nok included in above mentioned cost structure.

Additional equipment like fibre extinguisher, metal detector,
luberication unit and filter plant have to be installed extra.
Such equipments are generally available indigenously.

totel investment for a lower cepecilty plant: DM 1.348.000,
totel investment for a medium capacity plant: DM 1.566.00D,

The cost of the low capacity plant can be reduced 1f a card of 2000
min, working width is installed.

The cost of a finishign line 1s not included in the above list,
since the finishing line entirely depends upon the end product requ-
itrements. In some cases no after treatment is necessary, while in
others either calandering, full-bath i1mpragnation or back coating
may be necessary.

Note

The prices given here are those of 1986.

3.14. Survey of Nonwovena Applicatione:

Nonwoven textile find successful applications practically in
all clesses and subclasses shown in Table 1 (9).

4- Education and Treining Center feor Nonwoven Fabric Productien and
It's Uses:

The project will have the following objectives:

(a) to educate pepole about nonwaovens especially in the industry
and technical schools.

(b) to assist the Textlle lndustry in establishing a training cen-
tre with an annual through out of about (50) trainers Ffor non-
wovens (NW*} and ready-made clothing industries, at El-Mansoura
district,

{c) ko train the necessery instructors who w:1ll in turn Erein speci-
alists and skilled workers in operatilon and maintenance of NW
machines and other mechanical equipments.

{d} to trawn foremen, in plant-instructors and technicians in Lhe
techniques of supervision and the inskruction of production and
maintenancc personnel.
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Table 1 Division of nonwoven terttles according o their end-uses .

Class Na. Subcloss
Waddings and i Sanitary articies {cotlon wools, waddings and tompons)
paddings 2 Apparel paddings
1 Furniture paddings
Thermat insulation 4 Packing and wrapping materigls fe.y. for machines
materials and instruments}
5 Industrigl thermal and aecoustic wsulotiona
§  Butlding thermal ond acoustic insulations
T Apparet warmth-reigining  intertimings.  Vatelines
Yatelines
Katmuks
Reinforeig materials &  Reinforcements for shoes and leotherware
Interlinings
Stiffenings for shoes
Stiffenings for haefs
Stiffenings for leatherware
Stiffemings for buokbindings
§  Stiffenings for underwear
Stiffenings for siurt cotlars
{0 Apparel interlimings far tadors
Replacements for cotton waven (at
Replacements for flox and - veln  fabrica
Resilient apparel interlinirgs
Suiffening wtertinings
Harsehoir interdinings
Limnys 11 Lwmings
Linings for ieotherware
Linings for those
Linings for apparel
Decorotive lgxtiles 12 Decormtive textilas end curteins
13 Curining
4 Ribbons
Lititity matertals 15 Disposable handkercluefs
flousehold materiols 16 Tea towels, drying cloths
I7 Towels
Is Tablecloths, nopkins
18 Bed linen
Industrial and cechnical 20 Cowvers, tarpouling
materiols 21 Base fabrics for tufted carpats
Base fabrics for needled feits
Base fabrics far plastic coatings
Base fabrics for leather cloihs
Base fabrics for floorings
Base fabrics for electrical insulolions
Base fabrica for waler proof insuigtions
22  Popermakers' felt blankels
23  Filters
Filters for ifquids
Filters for dusts, powders and snolid porticles
Household textifes 24  Uphotistery fabrics
25 Carpets
Wearwng apparel 26 Industrial and protective clothing
27 Underwear
28 Replacement for yardage felts
for decorative uses
far opparel apptications
29  Shawis and scarves
30 Textiles for shoe uppers
3!  Blankets
12 Plushes-and piie fobrics
33 Lighi-weight outerwear fabrics
14 Winier coot fabrics
15  Laodies' dress fabrics
36 Men's suitings
37 Artificial furs
g Maidran’ s Aracs frbef o
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industries used for producing textile Fabrics. Products cguld

be produced directly from these wastes, instead of remanufactur-
1ng some ofF these wastes Lo yarns (such as condensed yarns),
through the long and lediocus classical route of producing textile
Fabric.

13- For the time being in Egypt and because of the higher wages 1n
the agricultural sector, the farmers do not give attenticn to
the second picking (El-Tawani) of cotton, and they leave it in
the Fields, and goes aa waste with Lthe cotton Etree. The minis-
try-of industry with co-operation with the ministry of agricul-
ture could save this waste wealth, by encoureging the Farmers
ta pick these cottons, -and use it as a source of raw material
to the proposed new industry, i.e. nonwoven industry,
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