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1. THE PCLVIIER
S 23V onnLerials
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Honper of ¥zme Cronical roruciure
C-atons

2 einrrieone CH, = JH._
M [t <
3 Dropylens CH, = i ~ CL,
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CTNQOH = CH .
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CH.
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v %)

& butziienc=1,3 CH, = CH ~ CH = CH

For the production of fibrzs propylene polivmers are i.osi
important. Polyethylenz is also used for fibres to sci:
extent. Polymers of higher olefins (2.04) are basic mearerials
for plastics and elastomers but a0t for fibre production.
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Tae world-wiae consunption of volyoropviene is showm in
a

somewnat sioved Aova by o

chemical industsy.

Tabie 2 -~ Consumptios of polypropylene (1000 tons)

1965 1970 15975 1977 197%%  1983%

Q
O

World 3iC 1350 2400 3500 400
Usa 11C0
Japan 55

Western Euvope 500 1700

Easters Buxope 160 243 4i¢9

1
)
O
e ) -3
223
o wm O

¥ astimeted

1.2, Production process

The polymerization process for polyprodylens invoives four
rajor steps:
catalvst preparaiion
poliynmerization
volymer purification
=3

polvmer fipishing

(see Plow shest Figure 1), Firs:t the coordiaaticn casalvst
(Ziegler~datta-catalyst) containing TiCl3 aad Al(et)231

ic formed. Then catalysi slurry, purified pxpylene and aydirne
carbon diluent (hexane or heptane) arve fed into the reactor,
where polymerization takes place atu pressures 0f aporo:.

10 bexrs aand tempereatures petwecr S50G and 7500. A polyaer
sivurry is obtained, contaiaing 30 % insoluble isctacrtic

polyuer.
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As everynody knowrs frem prinary lessons of ovganic chemistry,

polypropylere
(Pictuvre 2):
2

Isotactic

methyl substiwients iv identicel positions on one €id

W

of the crain.

Syadicteciic polypropyicie cariies the methyl gToups in

v
aliernating oositions, bui i3 ouly of iheoretical interest.
Atactic rolvpropylene with substituents in irregulsar ranGcom

pPoSitions.

Due tc the ragularity of its structure isotactic PP is able
to form crystalline zivuvciurzs (in contrast to atactic PP),
The moleculer weight cf PP is in the xange between 150000
and 600000 fus: commercial products. A commonly used mcesure
for the noleculur weignt (ﬁ ) is the malt flow index (¥FI).
It is the weight of polymer flowing throuch a standerdized
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The »eiation betwezn moieculer waight ard HMFI is shown in
table 5.
Tabic 3 -~ Relaticn hetween M and ML for issiectic FF
HMEFT 0.2 1.0 2,0 3.0 16 20
M. 30 550 450 £00 300 250 200
For the production ¢f fivies a comparauiviiy 10w moiecular
weiyht range is nsed: 150 000 ~ 200 300 (HFL 5 - 30).
It must be said that F?, like ocs not
nave a weli Zefinsd mclieculer waigat tvi & ralier drsad
moieculaxr weight distribution., Tioerefors,. instead of mole-
cular yeight and wumser of monom2® MLts averajge figew:
are given, like weighi avervage ¥ and number aVarage ﬁn.
- 2 -
SR VT WO
oo 0T S

5w S g oo LE

2. — A} - e

s :SN it n E:

Nm ces  umber oFf nolcenles of molecalar 2ight
ﬁ 1% oy ﬂe“‘*"*ﬂow ilanger ag oY 2quels M 1 tag 1atin

4t

!;/T' i8 cenmoniy used as a seasure for the width of ths
molecnldy weignt disiripuiion
1s3.:2. _Puysical pecperiies Gf EP ia solid ard meiten state

fe?

The: genmeveical ragn
them crystailize,
helical conformations as shovn in Fir
aggregate to form crystallites with ;
These crystallites in

(Figure 4),

icy of dentaw

To i.e. (0 arraags

urn aggr2jatz

‘iec PP..chains pernits

themszlves in regu
jilre 3. Theze helices
monocliznic unit cells.
to prcduce sphernlites




always amoerpincous
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Spkerulites and

 filament ave transfovamsed
ivi the courss of cold aefocrwn

=
between 30 znd 20
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Parameter Ui L
Melting range ”G 185 - 175

Densiiy

Heat of fusinu
Heat cepecity
Thermal conductiviin
Thernal eXpansicn

cal/cm.sec.oc

C.
(e

0,90 - G,C@.

#) fcr hyvpotihe

The fiovw behaviour of
for trec precezsimg (aD
liquids,; tiat means
fiow (visccsity 1is

rate). (Figure 7)

tical 160 % coysitalliianity

molten FP ig of fandemer tal aimportance

3uning). PP-m:lts ove non=Newt.niaun
wnan thiy show sc=cailed ¥Ypseudcplastics

ant coactant bui a function of the shear
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Produetion 18 & Comparatliively onugl
{although being basad on orade 0il) sasily ovellocle

: PR ST T P SN U T T
. D'QPOI":Z&ZIC@ nfF oty Finye 21 Zealil suCysase v was nzal

future.

2.1. Tvpeg of PP=fibres

s o — = A aht o ST e - = e

Basically v+ diztingulsh the following types of PP-Ffibios:

a) sonofilamante (20 -~ 1600 ﬁtov+2 corresponding to &
diamnecier Of approx. 7 tn &0 misrnra)

+) dtex is a wmeasure fcr Ffibre taickness aad means weight
of 10 000 a of filem=znv in grems (also the unit ‘*devier’
is used, meaniag weighi of 9C00 m).
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<) staple fibres (individuszl Tiver betwees 7,7 znd 200 rer)
i) 3punbondci fabrics
Tyves D and o el be wiie by Ueo Siffercul Srozz3zes:

k4
ie fxcm £1iln {flat oy oo
2. by melt spiwming
Types 2 and 4 zve preduncs by nali-sdinring Drocacsas.

T - o - - -

2.2. bre production prccessss
2:2.1, _Fibres frcm_fiim
Essentially two techniques have peen <gvelsocd irn taiy ava=a;

a) splitting of coriented film Ty

b) splitting of ovienied profilisd

i - PP P N L NS RrAn S
L CION DIOCRSSEL reve WO asver LE2CCS Conpered witn
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are 10W, GlVinyg 2ULXantive 2C05CHica 2vew 20 10w sreduction

-~ ewy [, = PR A St [
levels {miniawn CZpaciiy anpxo:z. 500 L/YQer; and {ae nggulre~
nents concerning dolymer Jualiiv are nou 2o resivictive ac

1a conventicnal meltu spiuning crocosses.
s

In mecranical fibrillation the first sier iz the Film
formation (vsvally blowing). followad ty drawing {ratio 1:8),
anriealing anl fidbrillacion by paesing over voiating nin

r0liz,

The crosz secvion of split fiim fibrzs is =ss3entially
recrangrlar in coairasit 0 MRS melt spun fibres, waich pave
round, itrianjle or mwitilobal cross m2ctio: (Figure £).

In the ¥garfilcex! process the wmelt iz extruded thecugsa &

profiled die, giviag 2z film consisiting of papaliel longitudinal
ribnons; by ziraetching this film splits ai the thirn lsuter-
connections 2elween the ribbong aad thus gives contivinous
multifilaments, {(Figure 9




LR PR m [ATE -0 ey v e T NN i~y -
Vit & 2ATLI¥ 00X rixne GYa0uves, Yac QUSer 0Ll SeY
r

By melt spinaing 2li four Tvozs oF PP-fibres menitioaed

in sectica 2.1. CTan be ovizinzsd, The picéuction iechnigues
[af~]

rooinilay o tacse

(spinning and droces
already developed for ﬁeltnspinniw’
like poiyamide and

'U
\<.
:};
er
v
=

following stages:

- 4 ot 2 A ey
velting of polymer {srivvder o0 melting o)

-
[
4

no
»

N — - - - - e L . Y S -
Fibre=-£forming oy Spinuerais or dic-Tlates

3. Ccoling of filanents
4, Draving

5. Heat setiing

. - = - . —~ v~ .~ s R I o EA Yo T A
6. Terturation {in cace of btulikeld fibp2s).

A Typicel exirusion assesblags £62 nmonolfilameats io showa

in Figure 10. The tenperature of the gquench bath iallusnces
the degrez of crygtallinity; 4rawiig ratic is usually beiveen
1:4 and 1:10 6 obiain appropaiaie
the figal se® of »pull ©olls the Fileanent ic annealed o
raising the “guperature anG Rarm 1Lt"hq a linited retroction
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shrinkage at hlghepr tepooraures.

pddition of foaming agani (e.g. azodrcarbor:mide HyOCH = HCONH,)
whicn decomposas at ceriaivn temperstures (spliicting

2f nitvogen), producha bulky filarernts with deasities

down o 0,5 g/cm




Losome PSS

meniionei

3
2 . - 5 T DE M iy T AL Ay S e et e
szcviong {Figuve 2}, The Pilemenis aro gueached oy aiv undes

sar the bhundlies

-~ - ooy
DEONE

1k2d Fibraz)

Draw twisters combine b twisting with the dvraewing
operartion. &

of such a macnine 1s shoyn
1 4draving cection with he

cencoe .

in Piguye 1%,

pPlate can be
varn for carset menunfosiuring ¢ad other te:ziles ne2d a
oulky styucture which rtihey gzt by & texturizing pProcs:s
Sevaral of {hesz procaiias 27E XNowm:

Stuffer hox: Filamentz are teansportied by -odets into a

o

;5.

eca.cG sTuffr box at speeds wp to 500 m/inin. The stuffing




~remd. A sthenctical view of this pPrecess i1s shpun in

“iguze 13. The hulk i cabilizad by best (heet set) in the

ye )

AT O sTe2m jet process (Eéiléikf falszs i3t wrccess or
self-cur ling process (bicompouernt Spinming) &re &lso used

for the production of BCF verns {buiked comiinuous filanents),
in recent developments drewing zand texut T1zing s done in

one steh at speeds up 9 1500 n/fuis.

High speed spinaing: Ig ordey o weduce capiitel iavestment

and e improve zconomic coaditicns, “igil sveced apinning has
teen iatroduced for POIYPTODPYISHE, 162, Production of Dre-
oriented yams (PCY} nave alyzady a icnger “radition for —
PJS a'fld by .[5.-

High specd zpinring covers ithe range setveesn 2000 and 8000 n/mliu.
The uprer iimit is rezcncd uwnder

ordinary producticn spzeds awe bHaiwecen 3500 and 4305 B/min.
There are 7o aliernzatives in iy spzed spinnag:

a; diract take~up on a winding Svsien

B) take-up sy gedels

with iirect take up baing rove o vial Pealure
of hign speed spinving is the o NERCES

polymer melt before wiuvding, that replacs manzegaint drawing
processes, Thne depwiiencz of £ibre proveriies on soinain speed
is shown in Pigure 14,

2.2.2.3, 3teple Pibre:

taple fibres are aiso grcduced
the most imporiant ones will ha

converiional processss: Tre wmeli
£ibre 15 somewhat differont fran

A typical 833800 10
There are 2lso

spinnerets howvev

clage 1z skhown
seyew exviuder an

T
te

er contaizn up

or

va “’: r

oy several

cifferent LIOCEseRs;

43 8Cusseq,

3DIrNLLg Brocess £o. sitanie
thet used oy muleiliiemonts,

Frgura 15,
4 metering Lumps.
12 600 capillary




< S us -
reculrs,
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dyays (hei

into hale.:.

Companic

have bex

- Gtn = PRt W Yo P PPN - - Y et q
One process of this kind, slweady knoun £ & loager time,
is the Maciie proczss, shows in Figure 13. The Tolymer

fed intc a meliiag be:r (there is ze exiruder), ha malr

RN
7]

ards by & dump hwough the dis piate (6000

3
W
13
Q
L)
{2
m
jal)
fo

e
li.

- ~ Ty - - e m — - - - PO .4 -

to 12 GCO nole-). Tn Figuie 14 iarec spis nogitions, zach
=1 - e Ceen il - - - - T ——— e -

of tThem with two diz wlgies arn shovm, The filamcrve ars

combined 0 a Loy vajlcn is dravn in & heu waiow Tark

dyied and hAeat set in

bov and depnsited in LT
13 lead 10 2 cuiter il 2 RenITois 270D, '
These eimpiified wrocedures woovive lezs iuvertrient znad

vperatiag eosis Thon ConventiosuAal opi INAIRYG Planto,

r

2.2.2.4. Spunboaded fabpics

Tie polymer »aw natevial is molten 1z an extruder (so-
gqure 1%}, mciored tivongn the spinnerets by epin punps;
the filaneats 2re coolad 20d suveaguently crawn ia & ~iill
moiten state by alga seasd alr jet streams (up to 4007 r win);
an electrostatic charg: of the filament prcduces repulcion
and spreading afler leaving the Aucts. The filaments ars
deposited as a randor neitwork ovn a perforated conveyor welt
which moves at a speed 5F appryox, 20 m/min and onto wrich
the filarents azc prersed by air 3’cticn.‘

-




Tre zssentizl asgect of rthis process is that the filaments
are drawvn 1a thac moiten statse and therefcors. Ao not reach

as high a degres of ovientation as filzzmenic 4drawn in solid

[ s =uffigiaent for e usoypal eppiie-

state; but tae tewacity 1
¢ raage of uitews of individeal filameats can

b2 varied between 1,7 and 30 dtex; the weigat of the sSpun-

bonded rnetwork can be veried beiwecer 5C and 1000 G/hQ, M ter

deposivior of the network on the conveyor belt boading must

be achieved by one of thvee D0ssible techniques: needle-~

punching (290 -~ 400 punC4es/Cﬂ2) heat seaiing or chemical

binders {(synthetic latex).

n

2,3. Fibre additives and processing egent

e
= =

2+3s1.__Stavilizers

In practical vse polyprody e fibrzz arec subjecied io
degradaticn waich leads itc 1035 of tenacity and clongation.

Two reasons can be fonnd for that: Thermal oxidation zad

photooxidation.

Themal okidation occurs in n2 DYESCAlE ©

elevated tewnpevatures. I* lzads o wpiake of srygen zud 40

crain degradetica by means 0F a radical Czain resciticn.

To prevent this degradation sztebilizer sy3iems, i mooi

cases combinaticns of antioxidents {c.g. hindered phernols)

and peroxide decomposers are used. With combinations of

thaie typ” gcod heat stability 2% processing temper atuves

vp to 303 C can be acinleved,

Photooxidation ou the other hand occure in the prasence

of oxygen and UV-~light (300 -~ 400 va) even at ambiant

temperatures. It also involvez oxygen take wp, chaia degra~

dation and embrirtlement.

Stabilization can be achieved by addition of amall amounts
£ Uv-absorbers, quenchers asnd radical scavengers (eaezrgy

tranafer agents), or combinaticans of both. By these

stabilizers the light stability of poiypropylene is so

much increased that PP Zibres cen be used for out~door

applications.

/14




Thece stabiligers ave applied os p

(2]
’.’:

2,5,9. Piments end Gyg=53Si3IT3ET

ch are added O the polymar

PP 3s a paraffinic nydrocarbon coniaing %0 reactive
an te properly an

?urctional qrouns on which ayes

?
and dry cileanmiiig. Dyeabilit' c
methods: Grafting (by chamical

of viayl pyridine onis the DOLYIX
receptors suchk as poiyvinyloywid

Thege measures are aiso used Jov it

used to proﬂ"ce colouzed PP

offer a broad rapnge £ coioud

properties.

nent concentrates (nmastercatcl
vith the undyed polvnicy o087
aome exzmplies £on CoOmio

Table § =~

The mOSt comnonly

(Dﬂ‘,

-mixtures (masterbatches)
ts before extrusici.

choyred

ce In C"o"klnj, leupdering

DEe imE

!\a

w

Piaments foy PE~Zibhyes

by various
nigues or by
: addéitinn cf ey@

)

‘haﬂlL Ni=cCcmnouy
intebility.

Colour rignent Tvee
black carbdon black O
blue,; grzern phthalocyaning ne
red cadmlum io

quiracricone e
yeliow azo ~ccmpound o}

cadmivi i0
white TiO2 io
c .« o 4 nrganic

10 « 4
MC ¢ + o

inorganic
metalchelate

irra2diatieon)

A&l
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FOr safety reasons and B220nes 1ucredsingly imporiant in view
o P —y o ay A o e - < g = N -~
of more and move severe isternetional legisliative neszsures,

PP burns in the absence of Flame rete

lz inasmuch it shrinks
flame. But once get on fire, i¢ is sot seifaxtingui
Therefore, the applicatior cf Fiame vetardznt systemz nave been
developed which contain
retardant (¥—-, Bir- Or Li-coms

ccmponent (Sb203) and & mei
o~

- - - n —_~ -y ey oy g aa —q . —~ - ey - = - = -
1n 7eSpECt o0 Jlame relardance withcui reducizg desiraehie

textile properties

Flame retardant systens zre 2lso minad wi{h tre oolymer

cefore fibre extrusion.

2:3:4, _Lugricants

The precessing of synthetic Zibres recnirez the anplicailion
of lubricants Or lvbricant sy3tems. The purpces of rthess

v
lubricants is az follows:

1. Reduction of “rictioa

1))

a) between individual filzment
D) between Ffilaments and machiae componenis

2. Avolding static electxricitv in processing

3. Holding tegeiner individual filaments ia untwisted JANAE
anG tows

4. Improvemen: Of textile properties (feel, s0iiing, etc.)

Lubyricani systems usualiy coasain three difZerent COMPOA2ALL S

1. 81ip egents (ratural or syatketic oils; “or PP mos Ly
polygiycols, oxethyl fatty acids, alcohoisz, esters =tc.

2. surface active substiznces {(emulsifying agents) in order
©o dispersa slip agents in water and to produce optimum
wetting and distribution of lubricants on the fibre

surface.

}/4 -




3. sntistatic agents {e.g. guariernayy amucnivm compounds

or ~rganic 2sters of phactphoric acid),

€
FES but not for PF); alasc expozure ic eleveizd tenperature
(Grawing; must be ieken into account.
The lubricani svstem nust be a2dapited 0 various spinniag
or nomn-woven systems (worsted. oven =né, nesdlie f2lt
In some casecs high slipdage oetwvean filaments 1s regquired,

in ovher casss al an adlwesion,

The lubricaate Fcor PP=fibres a2vs apvlied:
1. In the covrse of filament fermation: 0 -~ 20 % agueous
D

T3 A Tes vaen oA 2 -, P
1360 by gans OF Drepzration »olls

lubricant system 15 apg

Q)
O
~
[§)
M
n
(8]

S
{

or spraying before winding, before dravine
texturization.
2. In the covrse of prccessing: 1f the amcunt of lubricant

applied ir fibre produciion Ls insuaf

i
kiands of processing (weaving., knitting etc.) additional
-~ nd - j

lubricant <an be sprayvad own toae Fibres,

2.4, vribre properties

e —— s
L == - e am et s

2.4.1. Paremeters deieraining 7ibre properiics

- . ¢ mte e ol i o e

Structural parameters involved ére molecular weignt, woie=-
cular weight disteibution, cry:tallinity and orientaticn.
Thesz paramecers affect «ll tensile properties such as
tenacity, eloagation, shrinkage etc.

Extrusion conditions affect all above listed structural
parameters; =zubsequent quenching, drawiang, wnd annealing
affects only crysiallinity and orientation. The influernce
of molecuvlar veignt (M7I) on teracity and dcasity of
fibres prcduced uvnder equal conditions is shown in Table
(spianing at 27§OC. quencring with eair, drav ratio 1:3).

~




Tenacity iacreases vitn falling HFT (baitz? preorientation
during epimning), densiiy as & neasure OF crystailimity
dacreases (slover crystallizeticr 90F higher-molecular—
wveight polvmer).

The drawing cperatioan orients thie molecules and erystaliites
in the direction of tihe fibre axiz; tsracity aid modulus
(stiffness) increase with increasiag orisniation, eiongacion
decreases (Flgure 20). Density effecis ]

are more complex; ianci2asing Avar raiic resuces Crysieilinivy
wnich howaver cen De compensaved by increasing 4dra

(Figure 27). In general, desired crystallianliy for a given
polvier 1s obtained by a Provosr halaiace beiween guinchinag
conditions, ¢rawiag coaditions {ratin, specd, tencere nrl)

and aanealing. Crystalline ragions provide fiiffness, 2brasion
Tesistance. strengith, whereas amc¥phcus vegions deternine
flexibility ond toughness. [n most instances additionali heat
processing {znnealing »r heat seiting) of the orieanted fivre
is desirable ir order ©C improve the dimensional stabilicy
(reduced wencency to siarink et 2levated temperature);
annealing is perforned commonly in a temperature range

betwaen 100 and 150°C.

/18




2.4,2, Mechanical fibre properties

As mentioned above tenaciity ané elongetion of PP fibres
rariaes vith production conditions., The relatioz betwaen

tenacity and elorgation is chosen accoxding te the ende-

use of the fitres. A& tenacity of 1,5 - 7 g/dtex and an
iongation petween 15 znd 150 7 encompass the normal range
for staple fibre ant mulitifilamenis. High-tenacity filae

menis used for ropes and cordage,; aave a tenacity of

8 - 8,5 g/dtex and elongaiicn fr

Tvpical daite for TP anc otler Jibres ave given in Tablss
8 and 9.

Pt
“
lad)
]
ki
H
(o2
|
[0}
w

Table 8 = Range of propexiies £or coamercil

Cnic . Staple
fijaments ;=17 d¢tex 30-110 dtex
Tenacity (dry ané wei) cl/diex & -~ F T - 4,5 2 -3
Elongation at break g 15 -~ 33 100~ 30 150-220

Blastic racovery on
5 % elongation A 28 - 93 53~95

Shrinkage in boiling .
vatrter after 20 min %=

Moicture regain %

O
H
= 02
o
]

Tapble ¢ - Sowe comparative mechonrical proberiics of

Fibxe Specific Tenacity Elongation
gravyity drey ver

3-7 -
25-35 25~50
20-40 20-40
Polyester 153 L - 14=25 19=25
PP=Multifil 0,9 L o= i5=35 15-35
Steel 747 3,3 8 8

Cotion, rav
Yool
Nylon 6, 65

FCRCREN
Lo
>N\
A Y
!
N Oy

~N W O
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coid flcw (creep; deformation uvader constant 1oad) of FP
£ibre ic accut 0,5 ¥ at a 10ad of 1,5 cN/drex for 16 nrs.

3t TOOm tempIrature, and 1S somevrat Toorer than PA.

vie »acovery of different synthetic fibres is shown

SHuUCh ag it 18 tine dependeand, 1t 15 separated

~

ae la_'yC( TLLCVIYY end permenent Sci,.

Table i0 - Recovery properties of polypropylene,
PA and PACYN fibies

PA PLCH °p
S % Bilomgation
Lamediate 2lastiic recovaly 1 &1 35

&
®
(s

1
o2
o
X}
™
[
n

FPermanent sex C 3 C

10 % Elongation

Immediate €lasgtic »ecoveny 15 12 28
Delayed K &0 37 55

™

\n
wd
N
-~

Peprncnent set

15 % Eloungation

Immediate elastic recovary ! > 28
DEIayed i e 7'; £ 9 62
Permanent sew 15 ) i1

Abrasion »esistanczs is asothey important properiy, parti~
cularly for carpets, Abrasion 18 a rasult of deformation

due to ccmprassion. tension, bending, shear and cuttiag.
Maximum abra3sion resistance Is obtained using materiaiz of
high molecviar weignt, low tonacity aud niga elongaticn
(Fibres with low orientation). The mechanism of abrasinn

is believed to be surface fragmentatioan or peeling inicizred
at imperfecticns of the flbrz crystallites.




0

-2) -

2.4.3. _Taermai properties

Theraal propercies are summarized in Table 17 and also
compavred ic other fibre material. PP fibres ars very good

therral ilusulators beacause Cf their lZov thermal conduciiviiy.

Table 11 = Thermal properties of different fibres

Fibre Softening Heliting Theraal condectivity
temperature temperature (relative 1o air)

PP 145 -~ 150 145 3,0
P4 2035 220

Yool 7,3
Cotton 17,0

2.5. Fields of appiication

— —_—=

- )

+3
o
)
O
»
g
{
by
n

Polypropylene fibres are compared .
fibres very ‘*young' producis enc¢ all possibiriities of

o,
X~
Q
0
0
N
[l
l.l
]
2

application are still nct exiausie
ment of fibre prcduction uew field

[6]
'1'\
[»]
i~
(o
{3
m
<
PS
)

are fouvad. Maia snd ue=s ave sacwn in tae foilowing
application scheire,

/21




2,5,1. Genaral gpplication scheme

~onofiiamenie — bpistlss. helis, yopes, cordage

- il ~, s
Non texturized — . gardesn furniture

BCF - upholsiery, curtains
::::::::::-tufteﬂ carpeis
yoven Cexpeis

Staple £ibres -w Spun yarh -—»LUPLOLSUETY, 1608 textiles,
1g cicthes. blankets

’.S

~ A undervyay, WOTKL

Spunconded ——— base laver Pop neediefeli cardets

Several important arzas of applicatiosn shall bz LACCUASEC 1n
the following giviang ailso hort supvey Zoont the tecnniques

)
"

and machines used.
2.5.2._ Special fields of application

Tufted carpets

The tufting process is some gori of sewing technique: Intn
the backing material 1ioops of yarn are punched by some 30w
of sewing machine; the lcops are produced by the funciion

of the looper (a functionai schematic diagram is showy i
Figures 22 and 23) and have to be anchored by means of
synthetic latex (primary backing). To reise the comfort of use

/22
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noxrmally & secondary dacking (syrthetic laiex foam or
Eonwuven) is &pplied.,

H

ufted carpets ave aedae eitker of BLF o of spum stapie

J

£1pre varus,

Needlefelt carpets

A needle felt sheet (rendomized netwvork] is produced from
staple fibre on a cardiag macniune as sheva in Figure 24,

T4ls top skeet ic combized with 2 3inilax acedle feit
base laver by needle punching {200 -~ 407 sunches c*g}
using & system of barbed : efl;s (Figure 25). Instead of

‘.)

a base laver made of stapis Jibrcs aisc ¢ proneadicd
spunbonded base sheet can ©
is treated with SBR latex (imoregnation).

Applications of 1low denicy fibwes

Loy denier fibres (1,7 - 3,3 diex) nave racert
duced in woven and kanitted ? ax

knitted fabrics mainly for wadervear ;
ron=w¥ovens iv i€ aygicne range {baby 4iipers) aad Foo
technical filiers {aix filters '

as vworkinug clothes, flliers and blankeis {FlPevevry a0 waild

&s combinarniong of PP with couton C» PA).

Processing of ov denier f£ibpes to varas con be ccoompliished
with all cuvreant techuological systemz {3 cviinder~, woolen-—,
vorsied=- and open @nd spianing sysiens).

The advaatage of fabrics of +his type is mainly éue ¢ iow
weight and L/drophopic propertics (especially in ikaz avea
of hygiene goplications aud wnceryear; GO ahsorpiion oF
perspiracion £l.ad but repid zvaporation). Other adventages
are nigh abrasion resistaace (home textiles) and high cear
strength.

Geotextiles acvd civil eaginnering

A wide-gppread field of application for nonwovens (made of
staple fibre or spunbonded) has beea found in the last years
in civili engineering. A short survey is given in Table 2.

fne
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Road construction DR S
Civil engineering nydranliics S
Railroad coastwuciion oo
Tunnel censiruction + o ®
Foundation eaginecying S
SpoTis ground ConstrucLion S :
Drainage o
Building construction S <

One special exenple is given in Figure 26, whezve the funciion
of a spunbonded sheet in voad constructior is showm. Ths
non~woven Prevents penctration of granular material inie ¢he
subsoil.

In civil eagineering hyaraulics the spunbonrded 2leecce wnravents
erosion of cosnstructions which ave sxposed to tidal forces

of the water.

In other applicationsg like drainege of wet grounds the

filter properties of “he non-wovens are of great importance.
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Ficure b: Schematic representation of the morphological structures in an undeformed film.
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