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o8 of polysl ;mma FAras are:

« high tensile strongth and clongatic . nt Wrerk
« low spocific domsity

» ¢zocllent chomionl rosistance

- 8ot rotting

Masufacturing processcs of flat yams are!

a) Tutular fils procuss
Pirst a tubular film is oxtraded. Via o higher adjustable doparturc tower

W

3/ T views and opimions cxpresscd in this paper arc thosc of the suthors
and do mot mecessarily roflcct the views of the scerctariat of UNIDO.
'&il docoument has boca scppoduced without formal cditing.
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(eoolin ~7l1im) th. film is -1 Tlet ond ues over o cutting ogoregates Then
fellows sirctouln “nu f‘i:',iw e the Film to obtrin o higher tensile stroengthe
Winuing accudacs are switashel bolis ! ihe strotich »oorepates. (Vor coloulstion of

coste ao. noun ,.i«a:.)

¥

b} Cret fila neccuss

Viz & boowath elit jut cotruder - orgd film is oeo'uced.  With this process the
filia d& ooalel through dinpias in o walor betb,

Tau proceascs ifler frem waeh other by the {ilm thicknees obtained.

ipplications:  Carmot beekimg, poowszing (socks), blader, twincs, tarpauline,
uphel st srvemotorinl, ewgia,@ articlos.

Yor uso inw the %.xtxig fiei% fibrilioted Flet yvorn has beon Jdoveloped. Thie is
by mechonionl eplitting of the f:tfﬁ yarn, fhue ﬁm yoarn obtaine o te*’tiké







wgsu!a gff‘ Mongesinlly Gtretencd Flim Japes

Ve Geuogel survey
Jute, hemp ond sisal are being undescvt in price by synthe~
t1c products, St.oetrhad polyoiniin film iapes are boginning
to cluse in on these natural Tibres in thely custospary Sar-
kete,

The m&f&#tﬁﬁ and f&%ﬁ"’iéiiiﬁﬁ of g&zﬁaiaizg streiched
;Wi ﬁit&i& & short space of hm, gfﬁ@ie@rt Proccsses
were developed which seon formed the basic fer large ecale
rodi stion units, The igporiance of this material for a

' yange of mgptizﬁ%;iam in the toxiile industry amt
: ¢ foreses gMun e Wmﬁ;zmrt is s+411 in rogrese
Vﬂﬂ ﬁkﬂ igm&gﬁe& Ara congiantlv Beiug worked out, " ii
 estimnted ihat st the preseni wonesi there are 500 film

tage productien units ip the werld,

Monouxislly stretehed film  pes are parre: tapes sade
!y " iiiiiiﬁ‘ ﬁ-ﬁa;s; from tubular film or flat film, *iﬁh

i G&it #ﬁ&n fisng :&g gh;#ﬁé*iiﬁ# #&tﬁ%ﬁ of the
mmﬂu tic material are eviented ;m the iiﬂ&%‘iﬂ ﬁf
jretehing,. The distance Lstween ths chains ! , de-
emﬁ and this lvads to an imﬁrﬂ;&; in the aum m
Semoy forces and thus to a preneunved increase in tensile

a musber of tharmoplastiise arc suitable for this purpose,
the svo polyolefins - high dersity polyothylone and polyproe
pPYlene ~ soon attuined position of greatest importance Pee
cause of their spocial properties. Filiz tapes (also called
flat yarn) are distinga shi.d & the following:

~ bigh tensile sirengtt, and ~longation gt Brealk

~ low specific gravity

ptrength, depending upon the degree of ammhmo ﬂw '




= excellent chemicral resistar e
= megligidle water absorption
Fabriocs sade from these film types have the following ad-
vantages;:
= rectangular cress~section aund thin Cauge
of the tapes emwatie lighteveight fabrics
for esvering lasge areas to be made
= faberics made from film tapas, though pere
Seable to air, arc water repellont o
conted they are rendored water impermcable
= B0 flavour or udewr is isparied to preducts
mn&aummmtw‘m .

= file taper can be wore ctanily esiruded as cast
or Blewn film than an identical quuitity of
menefilaments, siace the denier wniformity io

adjuntable by Sohtrolling the width of the die

brillate ut Righ streteh ratios. This imparts
the character of raffia or sisal to the tape,
and epens up mev ficlds of application, sueh as
Fopes, bhawsers, binder and packaging twine.

e stretched film tapes, when vound up, can be
vovea

* fils tape which has been fibrilliated can be




a!‘u

twisted uad then wvaed divertly a5 n.opder ‘wine
oT y0pe sirands )
« carpet backing can t< made from werving tape
03 twirtied cord
Some of the possible applications are ahown in £ige V.

Fige.t Examples of applications of sencazxielly stretched

film tapes
& earpet backing ¢ hawsers

b sack fabrie @ Binder tvime

,ﬁ* ar2 guided by the

o mr of vhich 1s used in the Wﬁw gr ;&u sacke.
= miiﬂ is uii&stﬁ a8 Tfollowsi—
UsSan * 800 mi1lien
v8A 2% willien
~ South and sest Africa 140 millaen
- Beitain 75 silitea

m utm hmfit frem the fuet that smcks aede m m =
saterinis have twice the drop strength and weigh only ones
LALEN of a jute sack of ideniical size, 1Im souparing prices
ia feree at the present tise, the advantage of a sack made
from film tape is that the price of polyoliefines is madle
with & tondency to fa:l, whereas the Frice of jute is stable
with a tendency to rise, |




s i,

In assessing the economic possibiities of sacke wade from
veaving film topes, it shor'd rot be forgottea that in vory
aany sgricultural areas the uae f paper z2acks is on the ine
Oreute, These have the advantagze that they can ensily be
csonstructed with a valve, and in this form ara widely used
for the packaging of fish meal v anlual feeding stuffs ana
sometings alaso for mil) proluce, coite fiour etc, Oon the
other hand sany corsiderat ions favour the use of film tape
sacks for the packaging of hops, Non-slip, rtsd'm'!, wﬁ&é,

11w tape secks have in {he neantime iwm ﬁﬂwlﬁwé fm‘

&8 potato Sﬁﬁ%ﬂ because of their more epen work

~ ﬁrﬁ Fﬂﬁii‘e Buch lesu material th&;z wvg;;

, ?”’tf.@ s&gs !ﬁgﬁ i’ﬁﬁi ﬁxsﬁ ti:g%% @ﬁéﬁﬁ fon, *ﬁm use
tf Jute sacks invariabiy tauses contami natioa of the con-
ﬁnﬁ from leﬁn fibres, '

Wt&ﬁm mii;se afﬂniﬁn; &mgg, s@-sealigﬁ fabrie

oper viretched polypr rim
1brilinte tt him ﬁteaim& mtim,k which is grm -

| ﬁ !by tersicumal utress, makes it the {deal matorial for use

88 binder twine for harvest ing. Pepending on the amount
of twisting, e.g. at 50 beats/m, yarns are obtained with
h-nuu length 227 up to 50 knm, During fibrillaticn, fine
fim}k“ are forwvd, giving the twine increased surface
Toughness.



2,3. Qovering and upbolstery mateyiuls

3.

Y

Twisted polypropylene strands cen be mude inteo hawsers by
braiding or beating, on conventional esquipment,

Since it is possible to impart a textile character to weaving
tapes -~ mainly those made of polypropylene « by fibrillate
ing, nuwserous possibilities are opened up in the field of
needeloom felt manufaciure, in the production of carpets

for outdoor use and mixed=fibre furniturc upholstery sate=
rdals, Although initially it seemed thati the use for tufted |
carpets would preadominate, there has recently been a inerease 1
ing trend towards needleloom carpeta., Apsrt from their easy-
care properties, their felt character ia also an advantage.

Carpets for outdoor use are going to be very important in
future, The demand for artificial lawns comes mainly from
athletes, footbali tesms and oihers, who cannot use their
grounds during had weather. These outdoor carpets are use~
ful not only for playing fields but a2lso in swimming pools,
i&mcﬁ'u%i&?gt gardens, plavgrounds and in camping. They
are not jresistant but if suitably stabilized can withstand
exposure to sunlight for wany years,

If sibrillated fibres are blended with naturel ox other syne
thetic fibres there is an axcellent opportunity of strengthens
ing fabrics. Besides the usual patterms spenial effacts

can be achieved by controlled shrinkage, which produces
crinkling.

Production of nonoaxisily stretehod £ilm tapes

Film tapes are made fiom extruded filir. The continuous

method starts out from granules, thicn ;isses thruugh the
various production stafes and jinirhes with the winding up
of the tape., In the discontiinunus method of production the




blowor cast film 149 first propired and stored in roll«form,

8tretching, neat settiing and wind: ng e of the finished weav~

Tatron, Here 1t may be
menticned that speclal effect faby iis can alse be made by

starting out from extrudeg multislayer fiim,

ing tapes takews rlace in a second LT

Furthermore,
So~called profiled film cun be produeed for vaking tuxtile
filres,

31 te "

v tyre of film
The file used for making film tepes is preduced ia the form

@ of tubular film by mcans of an anunisy dic, or as cast film
by wmeans of sheating die, These metheds apply egually to

the production of fiim tapes from bhoth hagh density polyethye
lens and mlypr:a:zfi&ne{ Single screw axtivders with sexew
lengths of 20-25D nre suitadle for both methods,
use the soecatlied shor: COMPIO8E3 Gn

181 Y 5

RS

One can
FUERNT as wall as the
three-zone scraws. The Couprestion reiiv should de about
J:1. The Metering vone should ve cuy rather deoper than is
used for conventional polyoleiin scrows,

This applies pastie
cularly to gcrows with o Beloring wone louger them 6D, In
Serews which have been cot too ehallow sheve is a risk of
overhesting the melt due (o teoo great an amount of frietional
hoat being prod:ced, This, in urn, csuse g deterioration

in the tretching characterisiics of the films. The flight
depth of the metering zome of o 60 wm oatruder is about A pew,
that of a 90 am extruder about 5 mm, With optinum screw :
design it ia possible to amintain the correct welt tempera ture,
even at high throughpats, without couoling,

3.1.1, !}gbulat fiims

; Pilms of thicknegscs 3)-100 ,um are best maurte by blowing, A
4 typical production line for wuhular iim is showy
cally in €i1g, 2,

schemati -

Procesaing Lemperatures oo bable for Poth typo. of pelyoles

fins are as followa:




E-.truder: 160+170°C in the feed zone
23@0-»2}096 in the metering zone
Bloving head 215-225%¢C

A sereen of 1800 « 2000 mesh/cm® is selscted as the fimest
mawbes of the screen-pack mounted betwveen tho plasticisatien
eylinder and the blowing head.

The distance betwvesn the top edge of the bloving hesd and
the mip sells should not sxceed 3 to 10 times the tuwbe diame~
ter in ender to avoid creasing,

The filw bubble is best flattemed Dy sleth covered wooden
Soards, The angle enciossd by these boards should net ene
seed 13°%, The blow ratic of filme which are $0 be subse~
quently stretched s Y11 to 151,55, Ordinary filss tolerate
& Mlew ratio of up to 116, )

In high density polysvthylene the freezo 1ime is slearly re-
cognisable, 1It should be ., frecse line Loight and the ten
pereture of the film bubble ¢t the nip rollers (under gives
sachine conditions) ean be controlled by the intensity eof

the soeling air. The volume of cooling sir and iis censtansy
of fiow are of spesial imporiance for the streiching cherase
teriatics of the extruded film, The file semperature sear
the nip rellers should be abeut 50-60°C so that & wriskiee
free film 1s schisved vhen the Lubble in colispeed and
flattened, At these temperatures there &s ne risk of blecking.

Sast Lue

Cast films production 18 preferred to tubuler file extrusion
Af weaving tape with Tipal thicknesses of 30-'00/& 19 ree-
Quired, Polyolefins can be processed into cast film either
by the chillercll method o1 by the water bath msethod. If
chilleroll cooliny s employed, it is advisable to use an




efficient airkuife, Incse Yoy fink 0l woatap bein~ cerried
.along by the fiiam when Sendvl e & water Loth.

Cost film proedur tivti units Lwually rperate nt bighey tempo -
ratures thuos tobuiag film lires,

Extruder 180%¢ in the Cewd zone
180« 1 50°C ip the metering sene
Sheeting dje 2i0e 2 50%

The choico of screcas for the sepreon Peck im the same as in
the case of blown tubular fiim, Ordinaty shesting dies are
suitable and 1t is advisable to fi¢ A reatricter bar,

A die gap widin ot ghout Uelo0,7 s hos proved suitable for
®aking fila 80-:30 uz thick,

i
When chtl?! roile are vaed, the bot 11e should be drawn off
in the same diroect.on ux that in which the die tipe are
facing. It should not he dtam off aver 5 Aig 1ip sdege,

The vertical diztance between die lips ond the top edge of
the chill rolla ie =17 mn, The air knife thould biow onto
the film about 20 mwm behind vhe line of contaet with che ehill}
rolls, To proguce €o0d quality (ilm it is cseuntial to de-
teruine fcourntely the best position el the eir knifte,

iXe temperature of the first chill poll i adjusted to the
film thickness reqgqeired, the €ft.ciency af the adr knife
and the surfa. s fintsh of the trl¥, Th:s tempirature 13 1p
the vegii;, of §§-?§&€§ the nighr valuo applying to ohil)
rolls knndling thick £ lm, 7Tve VecvaSended temperature

of the secand chill rotl 18 Jn the regron ot 20e30°C,

IT tnwe water bath meihivd o ceslim Le wre? the veEriica
distunce butweer the e dips 0 nutor efdso e should Le




i 7%

Py g, Lne toponrstuis o f S1u sater saovld be kot constant
s

as aear ke por-stl lTetveen Tt D, As Lubbles cen be elt-

Binatod Ly por=ing Lac zarn D e anilers 4 tted Just above

the surface of vhe waler,

¥ilme made by thke chill pel tochriyue show the folliowing

differences compared with *ubular film, due to the nature

of the precass:

« preater fibrilintion tandency

w bBetter Btrebchability lespecially 2t sheet thicknosses
of ’?’f}wtﬁﬁfﬁu This tadures the possibility of undrewn
vegions accurring in the final Jeaving lape

~ the cutput of casi film plants is"higher than that of
tubular film pient of oqgual sige, 17 filoas thicker than
!ﬁ@,as #re preoduced,

Seke Drawang of Sile ovo film seropn

There are twe basiec seibodr o malking film strip:

&, the films ary atit irt: slripr before stretching, and
thoee ara dravi. I efrens . sin, atr ovens, hot water
baths or by #-ktect huouting (hoated matal sheets).
The lengthr L% ine stre.chiiny sath i aghout 2+3 oW,

b, the complete roll of fsiaf%ia stretched longitudinally
Patore giltting, "The siretehing poih is short and is
Botwesn hested olia.

{rull getat iz for the demwine of film and film strips
are ebtalnebic frow Farbwerke Hoachsi AG, %gmny, er
from the HWnnng ng Bdiior = Polymer Journals) ’

Koy Duvejopm pis
ﬁaf‘ijtf ha: o newly dovrianco process become 80 quickly estabe
lished in tire plastics and 21! ed industiries as the production
nd stretchen fiam woavaing rtapn.  This has given rise to

gtrons cappottt oo and b mmaa

&

deccgrary Lo improve the
proficabllicy f e cygrrrment usod,

Oane way oU Lner asiue, tlan. ruteut veould Le w0 increase the




3.3.1,

3'3.2&

film widih, Godet Poids moprmepsad ot ot ends, with rell

Wilths of wip (o 1200 .. Pave Lear develojed, Th. s type of
equipment ix heing BUuCCussitlly used far the pioduction eof

weaving tanes r.ur ~BUK L . repe at ragds

(1).

ond tapes for Tupes

The width of Godat volis s hovever frequently limited to
600 or R00 mm vor case of cperation. Here the asutput i
Jimited by the CONVIng sifiiiency er the hauleofrf unit,
Por this ressot, havliegff eGuipmont wiih two independent
eooling sy-iom has bhoen developed, each of the cooling
systems dealing with one jot et cast film, The molt is
Passed from the axtruder with ﬁigﬁ”ﬁiaigiﬁﬁﬁiﬁg capacity
0 two shceting dies. Affes the fiims have Jeft the ohily
rmlls they are Lo th 211t together peceing throueh the mae '
chine in a double layer, as in the tobulasy fiim method,

AELeSching with nrrasted whetniape
In short-time €1 awang stretehing takes pluace without pecke
in, 4,e. the indtisl widih of the unsiretched film remaine

unchanged,

Conventional #tretehing increascs the fibrillation tﬁaﬂéﬁﬁygf
particularly in the case of polypropylens, This causes
the material to acquire a sdsanl«like character, which is
undesixable if the weaving tepes are to be used for carpet
backing or for making tabries intended fopr covering large
areas, If transverss shrinkagr ia arrested, the film is
strotched soluly at the expense of the thickuness and the
transvarse strength g increased, At film widths of 600
B the shrinkago amounts to only shout Ad,

Fibriliatiney . ¢ (i tanes

L3

Continuved development in v “rald of filn tapes has been

directe:l nos only tu incraea, PErrnt,  The arrested




shrankege wtretohtiyl ex Lpod,. ac wsreads resulted fu 8

fitm tap~ propeirties, in this

pleuncd ir’luencins n® the
case by reancing the fibrittsition tandency.

The wide v riaty of possil.le applications Lhas also made 1%
textile=like character to wWea Y=

necesuAry Lo imperi a morw
ing tapes and woven fabrics, Tha extemni of ribrillous struce

cure ebtainsle *uenl Ppo typropylene tape: ure ribrillated 1i»

not, howevor, csafflcient for this purpose,

There ave various waze of imperting a fibrous character of

£itm Sepe cat frem file or oxi ruded ehrough individual dies.

This wan be achieved by mezmuim} &ftﬁt‘w%{tﬁ#ﬁfﬁt such as
 miitidng, abrading, twisting vr needling. The last anﬁaﬁ
s the wethow! mest temnonly employed,

A pereupins Taller o arranged g;;i*ﬁi € ?&:ﬁhwt a counter

roller, ns shown in Cige & éf%%:g;sﬁ rate than in the pro=-
duction nf eurdinary film tapes is uvsed., For thls resson it
i uswgl v staprt froa tubuti e film which ia alit, stretched,
Beat swt $f RecessarTy amwd Uinadly fihriiiaigﬁ,

an, ¥. acd Kisweon, G.¥. The production and mﬂ“iﬂs

. of mencasiaily stretched fiim tapes, Textil-Prexis 1967,
% f?*;fuu 3. .
2. Neber, B. The isportance of high density polyethylene fuf

woven fiiﬁ~£ﬁ§$;

Spinner, Yeser, Textilversdelung, 86/7 (1968),
j. PBurggaaf, K. Monoaxially stieiched fiin tapes,
Eunststeffe 37/2 (1767), pp. PRatil,

&, YHeounsen, ¥, The sanufactare of filem tapes,

Industrie-Aarteiger o, 77, 10th mepresher 1969,
%e Reinz, 3 Folepropylon proRagang Lopes.

Verpacku: - kund: ¢'rau, 12 {veRY L pn. 00601610,







drawn weaving tape
I e with m biowing head

2 fiim houd-off wilh igpfat end ap all deice
c %aéégﬁﬁ;; |
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Rentatil?sy ~2lcuintisn o0 a Matva-n-rnl o nt
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This ecalculation de=als witt data which are only vtlid for the
Federal Republlse of ferminy.

A eonfirnation of the data by a manufastirer has not yel! been

given.

hi T LN

. Conventional stwetehing

90, tubular film extruder with 425 slot dle | ggg;;g
‘:ﬁl!n;~o'r tower, adjustsdle in helght wp %&

tayfias unit
ssoling apparatus £ -S00,
1. ummag spparatus wi%(sst s MW&Q e
@reving plant with hot air tunnel
2 Mﬁma; anparatns with a mﬁ*ﬁi&zﬁ ' o

— | 12 S00,~
mtumsm unit with hot air tunnel 6 o,
306 winding heads (bandom at 2%0) 8T 813,-

, mtr ym mﬁ eontral panel, ﬁf‘f&?ﬁ%&

.

Installation ant mszmg ton work
' § of the iam;&ﬁ eosts

™he plant for 3 den %00, 3,5 ma whist of the flatyarn.

ft {s a 3-onii”t-oroductisn.
22 h x 280 days s+ 6160 h x 7o xg/h (20 - 25,4 film):
133 ¢ 7/ year

(2 2 2 LR ER S 3 B3

ﬁzﬂ



Pized cos.s

transeriptinn of 5 year:s

caloul. interecys 9 5.

building 1. c9lﬂ
ca. 100 w2 x 12 menty

firn costa/year

Labour costs:

1 skilled worker 24 h x 280 days s 6700 h

1/2 unskilled worker

7 0. the half capi:al

3.98 x 6700 1

Dollar

32 003, -
7 601""

i 3089"
Yo 91%,-
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