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The TREVIRAE)sortjment - its properties and fields

of application
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From my previous speaker you Leard a lot of the production
nethods ior polyester fibres. I am very pleased to specak to
you ncow on the properties and fields of applicdtion of those
fibers. Since Hocchst AG is cone of the higgest polyester fibre
ﬁroduccrs in the world and hcnce its sales program is very
extensive,1'1l try to give you this survey on the hand of the
saleé.brcgram of TREVIRA , the trade mark of polyester fibres
from Hocchst AG. The diversity of uses in various fields has
vesulted in a large number of types. This leads to a splitting
of my rcmarks into three najor cections. 1 would like to speak

',. first about TREVIRA staple fibres, then about continuous fila-
ments and their fields of use in textiles, and finally about
polyester types for industyrial purposcs. Let's start now with
TREVIRA staple fibres. |

1. TREVIRA STAPLE TIBRES

Tirst a short excurse back to cocondcensation,

As you heard, polyester fibres are made from two componente,

a diole and an acid with two reactive groups - usually from
ethancdiole and tercphthalic acid. But you can get also fibres

for spccial purposcs by varying onc of thesc componants.

@ = Registered Trade Mark -2 -
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PES - type Alcohotic component Acid component
PEY ’ Ethanediol ———  Terephthatic acid
PBT Butaonediol ——  Terephthalic acid )
®KODEL Dimethytolcyclohexane Terephtholic acid
®A- Telt Ethonediot —— p-Oxybenzoic scid
. ATA-T
b},‘ 3\ Components of various Polyesters - | 639

In slide 1) I show you some possibilities to get polyesters with
special properties. PBT e.g. has very gcnd properties in the
carpet area, the Kodeltype has a very good creasing resistance
and is predominantly used as fibre fill material, whercas A-Tell
has a silk like lustre and a high resistance ajainst hydrolysis.
This ist probably due to the polycsterether linking. The maintype
is by all mreans still polyethyleneterephthalat.

Type . Charactensation

1c Standard type

137 i Cetton types Type tor sewing threass (h.3h t2nacily)
. 160 - Lew - shrinkaae type for cpeece -dyeing

210 Carreriess cdyeable tvpe

~—=~—1 Wool types N

220 Standsed tyne

350 . Urieorsal tyoe for weaving and knitt

== Low-putling types d 1o r9 UL

353 Trizbal €ross - sechion

440 | Caton:z dyeanic type ) Produce , onlyin USA
$20 | High shrinkage yype | Indash 3l _end -uses

8 -6_ Carniericss cyeatle or ceep cye type

820 Standard type

—1 C t -

A23 | arpet types T.lobat cross - section

850 Migh - shrinkcqe type

860 | Finrehill” type .
4N ATA-T
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In the sccond slide, I show you the range of TREVIRA staple
fibres which are mainly produced from PET and its modifications.
Each of these types can bé supplied in several gauges and
stople lengths, in bright or dull versions and in sowe cases in
optically brightened (pure white) or spun-dyed black versions.
other spundyed polycsters are cepecially interesting for big

markets hecause of economic recasons. -

Type 120, in its technical textile propertics comes close to
thosc of cotton. It ict mainly usced as «a mixture with this
natural fibre. Against this, TREVIRA 220 was developed for
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“blending with wool or with rayon staple. We describe these

two TREVIRA fibres as standard types. But the specific properties
of TREVIRA 120 and TREVIRA 220 do not mecet the requirements
of all various fields of application. Soon attempts were therecfore

made to modify the polyester fibres physically or chemically.

‘Phe most important physical modification is the variation of

the stress-strain curve as it is shown in slide 3).

] trpe 130 OYREVIRA

type 120

type 160
type 220
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Beside the various TREVIRA types, you find cotton, rayon staple

and wool. You see that, in accordance with the field of appli-

" cation, the load-elongation curve of the highly stretched

TREVIRA 120 fibre largely matches cotton, while TREVIRA 220
is more similar to wool and rayon in its tensile-elastic be-

haviour, though it has a much higher fastness.

TREVIRA 130 is especially constructed for the application in
sewing threads, so it has a very gteep stress—strain curve and

in order of its high cristallinity a something lower dyeability.

On the other hand, TREVIRA 160, a mid-tenacity fibre, has a
very goecd dycability and a reduced shrinkage. Used in a mixed
yarn, it can therefore be cheese-dyed or be m-dycd without pre-
shrinkage or pre-stcamind ana is used in mixturc with cotton in

woven colourad goods.

Another method cf physical modification coacerns the surfacce or

the cross-scction or the fibres. With a trilobal cross-section,

as showr in slide 4), you get

- e ——— i — =
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fashion effects, as high gloss, glittering and a rough hand.
This glittering effect is produced by the specific light re-
fraction at the fibre surface, the intensity is decided by the
percentage of TREVIPA 373 present in the mixed yarn.

Type 353 is available in gauges of 4.0 dtex and 6.7 dtex,
depending on the desired fineness of yarn. In clcth weaving,

20 - 25 % of TREVIRA 353 in the mixture is generally regarded
as the optimum. Thus you can get fabrics resembling the quality
of kid mohair. Especially the knitters like the elegant luscre

_of this yarns for coctail-dresses etc.

For carpets, type 823 is used either in 100 % or in mixture
with type 820 or with polyamide fer kedroom qualities.

Another way of getting special fibre properties is the chemical
modification. This concemsabove all the dyeability of the poly-
ester fibers. Usually they are dyed by means of a carrier at

100° C or at 125° ¢ without a carrier with disperse dyestuffs.

But carriers usually bring problems with the air pollution

becalse of their intensive smell and dycing at higher tempcrature
custs energy and -hence- -money. SO Hocchst developed during the

last years a so called "carrierless dyeable" polyester type

TREVIRA 210 which can be dyed at the boil without any carrier

in the same decp shades as the standard type with a carrier.

The new fibre can be .»rked completely as the standard typc and 1is use2
prcdominantly for blunds with wool but also for the printing scctor.

The cotton and wool types TREVIRA 120, 160, 210 and 220, which

we have hitherto considered, are used predominantly to produce




_labour and leisure wear and smoother, cropped fabrics for women's,
men's and children's outer wear. They cannot be used for flannel-
like fabrics and for knitted goods because of their tendency ©f
pilling. For this purpose, the market roquires low-pilling
polyester fibres, that is to say fibres cf the minimum possibie
flex-life. The development of such special types has resulted

‘in an important broadening of the field of polycster fibres.

The next slide (Fiqure 5) shows the tenacity and flex life of
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various TREVIRA fibres as a function of the average molecular

weight.

As you can see the tenacity of TREVIRA 350 is about 3 p/dtex.
It is thus only slightly less than that of TREVIRA 220. On

this graph, TREVIRA 360 means an older, only physically modi-
fied low-pilling type, which is not any longer in the program,
whereas TREVIRA 350 is a chemically modified type. We have
tested this polyester fibre in extensive experimente. Since

an objective comparison of the tendency to pill in mixed fabrics
is nct possible, woven and knitted fabrics of 100 % polyester

fibres were produccdfor these investigations.

The next slide_(Fjaure 6) shows the pilling curves, i.e.

Stondard fibre
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pilling degrece wversus time, of standard type jersey and the
same of TREVIRA 350, the low-pilling polyester fibre. Since
TREVIRA 350 mccts as good the pilling standards for jerserys,

which are much harder than that for woven-fabrics, it can
universally be used as well for knitted as for woven goods.
Appropriate wearing tests have confirmed these laboratory
“findings.

Further advantages of this type are a very smoocth hand and an
improved dyestuff affinity. Regarding the finishing of knitted
and woven articles, TREVIRA 350 behaves like our other fibres
and does not require any special finishing steps. We supply
this fibre in gauges of 1.7 to 6.7 dtex and in staple lengths
of 38 to 100 mm, as well in bright, semi-dull and spun-dyed
black versions znd also as a trilobal cype, called TREVIRA 353
which I mentioned before. . ‘

I+ can be worked on all systems, as well cotton, woollen or the

new OE-rotor spinning.
The next picture (Figure 7) shows the universal nature of

TREVIRA 350 by indicating the various possible uses:

* JREVIRA_359

100%: os print cloth (woven ond knitted] especiolly thermo
transferprinting, dropery, toble clothes. woven teisufe wear
P

Mixtures: with ool (70/30%) for woven leisure weor, speciat
ruxture for circutar ond flal kmtted fabrics,

with wool [55/45%) for worsted fobfics or carded clothes,
flonells.

with reyon stople (67/33%]) for waven ona knitted goods
produced by oll systems;

with combed or carded cotton (65/35% of §07/50%) for
knitted goods 3nd non - cropped fadtics. °

with @TREVIRA 550 ond others for high tulk quolities

ATA-T
547

[64 Possible end — uses of ETREVIRA 150
s
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You can use it as 100 % clothes for printing and in knitwcar.

Mixed with wool,this fibre is converted particularly into dress-,

costume-, suiting- and coat fabrics of a flannel-like character.

Mixed with rayon, TREVIRA 350 is spun into varns on the cotton

principle, and is predominantly used in the women's outer

garment field. TREVIPA 350 is usually blended with cotton in

the knitting ficld for the production of blouscs; dresses, W ier=

wear ard the like, and in the wecaving field for pyjamas, sport

shirts ctc. Furthermcre in the knitting ficld TREVIRA 350 is . ;

used as 55/45 and 70/30 % miztures with wool. Knitted articles
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' "made from 70 ¢ TREVIRA 350 and 30 % wool possess markedly better l
" machine washability and better "casy care" properties. Against
this, the 55/45 % blend has a somewhat higher volume.
Since TREVIRA 350 is a very low-pilling fibre, the knitted
articles do not have to be cropped or burned, so knitwears -
remain the smooth touch. Finally, TREVIRA 350 can also be
-blended with our chemically medified high-shrinkage fibres,
with or without the addition of wool. As a result of the
high-shrinkage component we get particularly vcluminous woven
and knitted articles.
@modified
Another chemicallyefibre in our program is TREVIRA 440, a
cationic dyeable fibre. Its special application for differential
. dye effects needs big production batches for economic reasons,
so it isonly produced in USA. The European market is not yet

interested in this type.

Matching the trend towards articles from 100 % synthetics high-
shrinkage fibres play an important role in the construction of
those articles, With blends ccntaining such fibres you can get
voluminous bulky and light-weigut TREVIRA articles with a

_woollen touch.

Our experiments along these lines were first carried out with
a physically modified high-shrinkage fibre, TREVIRA 520.

\ (Figure 8). r
R
Type Noture of Modification Field of Use
G)"iEVIRA 520 | Physically modified Industriztl field
©IREVIRA 850 | Chemicolly modified Carpet freld
Rt
(P ATA- T
”f‘\“ OIREVIRA - High -shrikage fibres €
{ -

This type shrinks by abcut 50 % under a shock-like hecat

trcatment, for cxample with boiling water, steam at 130° C or

hot uir at 200° c. However, it was soon found that TREVIRA 520
' is rather vurnsuitable for the garment ficld. On the other hand,

. s




' : the fibre has proved successful for years in the industrial
field. It is converted, alone or mixed with other TREVIRA
fibres, into non-woven fabrics and Telts, from which synthetic

leather and indvustrial filters are manufacturecd.

Thus a physically modified fibre did not achieve the .bjective

“of impairting greater volume to a weaving yarn or knitting yarn.

This objective appeaied to be met only by chemical modifi-
cation of the polyethylene terephthalate. Our development
work resulted in the high-shrinkage fibres TREVIRA 550 and
TREVIRA 850, and in accordance with their specific shrinkage
, properties the former is particularly suitable for the weaving
‘ sector and the latter for the carpet industry. Again TREVIRA
550 was to.much a speciality for the Europe-an market, so its

production has to be cancelled last year.

I wouid like to explain the shrinkage behaviour of these fibres
in more detail with the aid of the shrinkage diagrams (Figure 9).

-
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In the process of conversion from the staple fibre to the
finished article, a fibre is essentially exposed to a decisive

heat treatment on two occasions:

1. During dyecing, whzch takes place in an aqucous medium

from 98° ¢ to 125° C;

-

2. During finishing, through the sctting process at 185° ¢

te 195° ¢,

! The shrinkage curves i.: Figure 9 werc obtained under these
| conditions. The fibres wec first brought into boiling water




. and then exposed to hot air. TREVIRA 350, a normal-shrinking

fibre, was used for comparison.

As you can see, TREVIRA 550 shrinks onlv about 2 % in boiling
wate—-. Hence the fibre can be dyed as flock, top or yarn, with-
out a significant loss in shrinkage caracity. Only on setting
“the coloured fabric at 185 to 195° Cc the full shrinkage of the
fibre is released. A bulky material is obtained. Accordingly,

type 550 was suitable for use in weaving.

In the case of the physically modified type 520, only piece-
dyeing was possible because of the high-shrinkage in boiling

water.

TREVIRA 850 shrinks about 20 % to 25 % in boiling water. A hank
containing TREVIPA 850 will therefore already shrink during the
dyeing process as it is usually wanted in the carpet industry.
Our experiments have shown that the optimum part of high-
shrinkage fibres is 30 % in a weaving yarn and 40 % in a
knitting yarn. For carpet yarns the amount of high-shrinkage

fibres in the varn is 4C to 60 % depending un the volume one

wants to obtain.’

The next slide (Figure 10) shows a blended yarn which can be
“' used for weaving. It consists of 30 % TREVIRA 550 and 70 % of

TREVIRA 350. )

Worsted yarn: 210dtex = 2 (hm 4872)  Tweet 2 i85/5565
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The cffect of heat (180° € or 190° €) is that the high-shrinkage

component contracts. 50 the yarn becomes shorter and bulkier,

the fabric more voluminous.
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_To finish the "low denier” textile part of our polyester survey

let me show you with the next slide (Figure 11) tne unlimited

possibilitics of applicction of TREVIPA fibres.

COMPONENTS  FERCE'TAGE % AREAS OF APPLICATICN
PES/Cellulosics 50/50,65/35,  Dressez, stacks. underwear, mightwear, shirts, -
(67/33),70/30 Light overcoats, sportuwear, Ladour weor,
bedding
. PES/Wool §5/(5,70/30  Costumes, home furnishiag, trousers,
opparet, coats, pullovers, unitorms
PES/Linen 65735, 80/20  Outerviear, home furmshing, table cloth
PES/Silk 70730, 85/15  High quatity outerwear
PES/IPAC 50750,60/40  Ladie’s cnd children’s clothing, pullovers,
6£735,7C/30 home furnishings
All mixiures 30/40 HS High volume fabrics {woves and knitted)
PR ATA-T

[lf PREFERRED MIXTURES OF POLYESTER FIBRES

643

‘ Beside the 100 % use the main applications are in blend with

various other fibres. I think, especially this possibility of
blending and also the simpls: possibility of fibre-modifica*ion
has made the polyester fibres to the greatest synthetic fibre

and - as well - to the most versatile fibre.

Now let us turn our interest to carpet fibres.

Our range of types includes four types for supplying the carpet
industry, namely the standard type TREVIRA 820, of circular
cross-section, the trilobal profiled fibre TREVIRA 823, and
the cherically modified types TRLVIRA 81C and 850. The fibres
are supplied in gauges of 8.9 and 17 dtex.

80 % are spun as semi-worsted yarns (Mackic yarns of 150 mm
staple) and only 20 % are spun as carded yarns of 100 mm staple
tength. The yarns are further converted 2ither by weaving or
tufting especially into shags, bathroom carpets, tip shear
carpets, crimped velours and short-pile velours. Polyester is
especially prcferred in these areas because of its good reat
settince properties. The pile weight is between 800 g/m
(bathroom carpets) and 1600 g/m2 (shags).

Blending with 20 % of TREVIRA 823, the trilobal profile type,
imparts a specific gloss, for example to the crfmpcd velour.

Especially in the USA the profile type ist also used in 100 %,
there a pentalobal type is favoured.
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"TREVIRA 810 is a newly developed carpet fibre in the Hoechst

Frogram. It gives the carpet a better crcase resistance, =
better abrasion durability and particularly a very good dyestuff
affinity. Sc carpcts from this material can be dyed continuously
at 100° C without any carrier. In blends with the standard type
TREVIRA 82C it can also be used as a deep dyeing component and
Julticolor effects can be achicved in a single-bath process, e.q.

with acrylirs,

The fourth carpet type, TREVIRA 850, is a-high—shrinkage type.

Its applicetion has alreadybeenmentioned bkefere.

Our experiments have shown that this type can be spun with
TREVIRA 820 to give a high bulk yarn. This is used for the
manufacture of shags. By virtue of the high-shrinkage comronent,
the pile weight can be kept about 25 % lower for the same cove-
ring power. Furthermore, special bouclé effects can be produced

with this carpet fibre.

The last TREVIRA fibre I would like to mention is type 860,

which is used as a filling fi%re for anoraks, quilts, sleeping-
bags, cushions and the like. It has a circular cross-section

ana a special antistickir.; preparatior., This prevents intimate
enmeshing of the individuc.l fibres in the fleece. These fleeces
show therefore a very good retention of their initial thickness
and do not felt. Quilted goods made from TRFVIRA 860 can therefore

be washed without any special precautions. .

2, TREVIRA CONTINUOUS FILAMENTS .

After having considercd the polyester staple fibres, I would
now like tc give you a similar survey of TREVIRA continuous
filaments and their fieclds of application in textiles.

You undoubtedly know that the production of polyester conti-
nuous filaments has shown unusually high rates of increase,
and that almost the half of the polycster textile market is
alrcady conquered by the polyester filaments. Though it is a

- 12 -
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relavively compact group of applications, in which continuous

filaments have been able to achicve great market importance,

the individual textiie ficlds, such as for cxample women's
outer wear, mostly demand a large number of varieties of yarn.
A particularly broad rangc of types is therefore necessary if
all wishes as weight per unit area, gloss, handle, pattern and

-appearance of the finished article are to be fulfilled:

In the next slide (Figure 12) I have arranged the various
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TREVIRA filament types in scguence of increasing total gauge.
In order to keep this summary as commact as possible, I have
had to cut listing the matting, the filament cross-section and
the yarn twist as well as special melange yarns. Here, too,

you can get spundyed black versions.

As you can sec, we supply, to the various textile fields,
TREVIRA continuous filaments of total gaugces between 30 dtex

and 250 dtex. Their choice depends on the article to be pro-
duced, on its weight per unit area and on how the goods are

+0 turn out.

The individual gauge, that is to say the fineness of the in-
dividual single filament, is 2 to 6 dtex depending on the end
use. It affects the handle of a woven fabric or knitted fabric

so that it can range from "flowing and smooth" to "grainy and
hard".

Our TREVIRA filaments are spun from bright, semi-dull or dull
raw material by melt spinning. Their cross-scction can be

circular or pentalobal.




"For textile usage, the TREVIRA filaments are either given a
particular twist, varying from 300 to 1500 turns per mctre,
or the fil-ments are entangled by a special process using com-
pressed air, where-by the bond between strands is kept together
better, or the filaments are texturised, the choice depending

on the end use.

In the next slide (Flnure 13) vew can cec microphotographs of

‘--—~~. N ——— e s
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'f‘ untwisted, twisted, texturnsed 641

these three types of filament yarn. The difference in bulkiness

can clearly be seen.

At bfesent, about 80 % of the polyester filaments vhich we
manufacture arce texturised, as well the false twist process
as draw ta2xturising being used. The latter brings a simpli-
fication of the production, beccause heat setiing is done in

' a onc step process at the texturising machine.

I would like to consider the question of why polyester continuous
fila..onts have been able to attain such great market importance.
This can only be partially explained by the scope for varying
individual gauges, total gauges, cross-scection, matting, yarn
twists and the like, to which I jave alrcady referred. . It is
above all the physical properties of the polyester raw material
which must be viewed as the recason for this success, particularly
the possibility of hcat-s etting the polycster filements which
ultimately causes the good dimensional stabllity and good creasc

resistence of the finished articles.

We consider that the relatively stcep.slope of the load-clon=-

l gation curve (Figurc 14) in the lower rcgion is a further ad-
e— - "4 -
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vantage of untwisted polyester continuous filaments. The further
behaviour of the filaments depends on their thermal histor:. So

you find at the twisted material a so called "shrinkage saddle".

dtex 501165200

pldtex dtex 50520 texturised Stes 50120 2350
. untwisle. twisted -
34

z N

S

o

<

2
3 H 1 s 20 25 % 30

Etongation
7;‘ . @ . ATA-T
L[r\ Lood elongation curves of - TREVIRA filoments 650

The filament possesses high streagth even at low elongation
and hence brings good wear properties. Woven or knitted goods
made from polyester contiruous filaments can be washed very

ecasily and dry rapidly.

Their tendency to abrasion is slight. Additionally, an important
factor in the use of continuous filaments in furnishing textiles
and decorative fabrics is the good light stability of the poly-
ester. Finally, the molecular structure of the polyester makes
it possitle to obtain very lightfast dyeings.

I would next like to deal in somewhat greater detail with the
various tcxtile uses of TREVIRA continuous filaments. As you

see in the next picture (Figure 15), I have chosen to do this
through a division according to the technologies used to manu-

facture the finished articles.

- TECHNOLOGY . MAIN FIELDS OF APPLICATION

Worpknitting Curtains, velours (draperies, upholstery for home
ond automatize uses, leisure wear)
outerwear, (Light print cloth, dresses)

Flot weftknitting pullovers, knitted jockets, fully - fashioned orticles
ond fiot knithing

Circular knitting Women's ocuter weor (blouses, dresses, costurnes, coots)
men's outerwear (suits, trousers, jochets)
swimwsor

Weavin Women's oulerwear {blouses, dresses, costumes, cools ,
)
man's outerweor, curtoms, denperies, bies, Linings

ATA-T

1 9 USE OF OIRCVIRA FILAMENTYARN 62
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"Basically, polyester continuous filaments are converted cither into

knitted goods or into woven goods. Thesc two groups of articles

are bascd on the technologies of knitting and weaving respectively.

One of the main areas of application of the filaments is the
warp knitting. Within this technology the biggest area are
eurtains. In West Germany, at the present time, over 85 % of all
curtaining fabrics are knitted on Raschel machines. For this
purpose, mainly fine gauges of between 50 an 76 dtex of semi-
dull or dull raw material are employed. Tﬁe advantages of
polyester curtaining, namely high light resistance, low soiling
and easy-care, have given this article an absolutely dominant

position on the market.

Polyester filaments are also manufactured on warp kniéting

machines to valours and velvets. These knitted velours are

produced from smooth filaments with gauges of 50, 76 and 84 dtex.
Very hardwearing and attractive articles result, wvhich can be
used as draperies as upholstery for home and automative uses

and for leisure wear.

"Outer garment fabrics can also be produced on warp knitting

machines and on Raschel maschines. Here, mainly texturised
polyester filaments are used, partly combined either with smooth
filaments or with spun fibre yarns. The resulting articles

range from lightweight print cloth, blouse fabrics and dress

fabrics, to men's trousers.

Flat weft knitting machines or cotton machines and flat knitting

machines predominantly employ bright, profiled texturiscd fila-
ments, which are largely yarn-dyed. The most commonly used con-
tinuous filaments are in gauges of 110, 150 or 200 dtex.

The pullovers producced on cotton machines are distinguished by
clear meshes, low weight and an elegant, silky appearance,
+hile articles produced cn flat knittirg machinecs have heavily

structurcd patterns.

The most important application of TREVIRA filamcents is un-
doubtedly the circular knitting ficld. The diversity of patterns

- 16 -
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extraordinarily econcmical and uncomplicated manufactnring
process, have allowed this ficld to become the dominant fiecld
of use for texturiscd filaments. Articles manufactured on thesc
machines have excellent wear characteristics and easy-care )

propertics.

In recent times the trend in the knitting area is clearly ~
going towards spun’ yarns. So mixtures of texturised continuous

filaments and spun yarns are being used to an increasing extent.

Exomple 1: Mixture thread(TF threod) for circulor-knitted articles

twisted at

O1REVIRA 209, dtex 84115 duil
450 turns per metre

@TREVIRA 350/ Wool (5S/45%1Hm 6271

Exomplr 2. Blending on the circular kmtting machine {system processing)
GTREVIRA 2037, dtex 167¢32 dull
ond G‘TREV!RA 3507 Visol (S5/45% or 70/30%), Nm 40/1

Spun fibre yorns used: & TPEVIRA /oot TREVIRA/Catton
©IREVIRA ILinen, “DOLAN 20

7 —1 Exornples of mixtures of continucus filoment and spun fATA-T

L7 -
;D‘l}‘ fibre yorns (3]

"A mixture thread of a texturised continuous filament, for

example TREVIRA 2000, and a spun yarn, for example TREVIRA
350/wool, is produced ¢a a ring spinning machine. Because of the
high price this method didn't get too much acceptance. We prefer
the dircct combination of the continuous filament yarn and the

" spun yarn on the circular knitting machine by difierent feeding

of the knitting systems.

TREVIRA/wool, TREVIRA/cotton, TREVIRA/linen or DOLANGD, our
acrylic fibre, ~an be empioycd as spun yarns. If DOLAN is
used as the staple fibre component, two-colour effects can be

obtaincd witih single-bath picce dyeing.

The fabrics produced on circular knitting machines are preferen-
tially used ir the outer ga.ments ficld. There are particularly
knitted suits for men, which got a rcally good start in the '

USA for lcisure wear and carcer apparcl.
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Furthermore texturised highly elastic polyester filaments of
gauge dtex 76 £ 24 are used in swimwear because of their good

dimensional stability in wet conditions
The fourth technology which remains is weaving.

Numerous articles with ve.y diverse properties can be manufac--
tured from TREVIRA filaments on looms. dence this field demands
an unusuélly vide range of gauges. It extends from the finest
to the coarsest gauge, in the various degrées of matting and
twist; it includes smooth and texturised yarns and finally

also various cross-sectional shapes of tne individuval filaments.

By far the biggest field within silk weaving is the women's
outer garment field. Here, again, spun yarns are increasingly
used as well as effect yarns, like slub yarns and flake yarns.
The articles which result range from the finest silk fabrics

for blouses to heavy coat fabrics,

The particular properties of continuous filaments have re-

sulted ir over B8O % of tie fabrics in West Germany being woven

"frowm this material. Smooth or texturised filaments are used as

well for the warp as for the weft. The gauges are between 50
dtex and 150 dtex. '

In addition to the washability for the ties TREVIRA is particu-
larly used beccause of its good crease resistance,” the brillant

colours and the silk like hand.

The constantly increasing acceptance of easy-care clothing demands
a corresponding development of lining fabrics which are com-
parable to the outer fabric in these particular propertics.

For lining fabrics, we recommcnd smocth filaments in the warp

and texturised filaments with pentalobal cross-section in the
veft. TREVIRA lining fabrics have very little tchdcncy to

crcase, and possecs high dimensional stability, low moisture
abso.ption and good moisturc transmission. The weights per unit
arc up to 30 %t less than thosc of viscose lining fabrics, At

the moment it's only the higher price that prevents further

expansion,

- 18 -
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" 3. TREVIRA FC . INDUSTRIAL APPLICATIONS

Finally I would like to givc you a short survey of the in-
dustrial usecs of TREVIRA fibres, yarns and monorfilaments.
I have kept this part of my lecture rather brief since you
have an other lecture on this matter.

We call the TREVIRA filaments used in the various industrial
fields as "TREVIPA hich tenacitv™. This becomes clear in the

following picture. It represents the load-elongation curve of
the high tenacity types 710 and 730 in comparison with a con-
tinuous filament for textile purposes.

Type 730 ~Type 70
R -~
R

1 7’ 4
4 /7

- ] 7/ ’
= /- /7 dtex 821 22 ¢l
s ¢ K {fes comiarison purpeses)
a /
- 3 s
- ”
v ? -
4
-

S 10 1% 20 25
Elongoton (%4 )

“f \'31 Lood-elorgation curve for high tenacity ATA-T

7]
r “IREVIRA filoments 158

The tenacity of those filaments is about 7 p/dtex, correspon-
ding to 90 to 1CO kg/mmz. On the other hand, the two TREVIRA

types differs fundamentally in their shrinkage behaviour.

@
v //Typa 730
20 -

dtex 501t 20 dull
{for comparizon pufposes)

*
[ 4
o
o
- _ ~Type 710
; -
T 180 200

Hot aw (°C) -
o Shrinkoge diagrom of high tenocily ATA-T
[llﬂ" "TREVIRA fhilamerls (A1

TREVIRA 730 shrinks by about 22 7 at 200~ C, TREVIRA 710 only
about £ %, As you will scc this low shrinkage has great
advantages for a scries of applications.
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Type |[Characteristics Mo frelds of oppt cotron

710 |Low shei hage Woven fobrics tor c¢aating and rudbef cover:ng,
primary backing for carpets, hoses, ribbons
for wash gnd wear articles

712 jlow shemhage Sewing threads
715 |Low shrinkage- | Cords tor V -belts ond cenveyor belts, -
rubber receptve fabrics for cooting. high pressure hoses
finish

730 |Normal shrinkcge | Scfety belts, straps tor dragging ond ladawng,
sailcloths, cables, repes, nrets, shrinking
strips for the electrical industry

732 |Normal shrirkoge | Sewing threads

ATA-T
€LL

s ,‘3 ® i . .
EL{x‘l TREVIRA multifilaments for technicol opplications
i

P4

In the next slide you see the main fields of application of

"high tenacity" TREVIRA. Beside the standard types 730 and

710 you see some types for special purposes like the sewing
threrd-types 712 and 733 ard the spcecial type for U—bélts ana
conveyor belts, TREVIRA 715. TREVIRA 710 as well as 715 are mainly
used in the coating industry and the rubber industry. Because of
their low shrinkage, it is possible to coat the finished fabrics
with po;yxinyl'chlc*idc, or with rubber, without subjecting them

to a prior heat-setting process. Thus the processor is saved one

finishing process.

TREVIRA 710 is furthermore used for the manufacture of primary
backings for the tufting-industry - called TREVIRA TTT. The warp
of thesec fabrics consists of filaments of 280 dtex and the weft
of 1100 dtex. The fabric is provided with a non-slip finish and
weights only 130 g/mz. It is parvticularly suitabfe for tufting,
and gives a uniform product. The low-shrinkage TREVIRA filaments
ensure that coating ovresents no problems. The finished carpets
are dimensionally highly stable both dry and wet, so that they
can be used as "indoor and outdoor carpets”.

Safety belts can be produced from grey TREVIRA filaments or

from spun-dyed black material.

In rccent yecars, synthetic monofilaments have gaincd increcasing
importance in the industrial field. In comparison to polycthylenc,
polypropylene and polyamide monofilaments, the polyeste mono-
filament posscsses certain advantageous properties which are

not obtainable by the other materials.

- 20 -




—

- 20 -

* ur polyester monofilaments are marketed under the name “TREVIRA

monofil". Here again we offer a broad range of types for various
applications. They cdiffer in their elongatinn and their shrinkage,
depending on the end use. The diameter of the mcnofilaments is

between 0,03 and 2 nmm. -

“Therc are above all two main fields of use to which I would

like to refer:

On the one hand the monofilaments are converted into zip fasteners.

They are used in fine versions in the garment field and as

high strength zipfasteners in tents. The second large industri-
al field of use is the sieve field. Because of their high ab-
rasion resistance, fiexural stiffness and dimensicnal stability,
sieves of TREVIRA moncfilament are in special demand by the
paper industry. They are used in the dry and wet parts of the
papermaking machines and are very much bhetter in effectiveness

of use than metal sieves.

Woven fabrics of TREVIRA monofilament are furthermore used for
sieving flour, as chemical filters, as screens for screen

printing etc.

TREVIRA spun fibres ar~ alco employed in the industrial field.

i have already mentioned that our high-shrinkage fibre TREVIRA

520 is used to manufacture fiecces for synthetic leather and

' felts for filtration purposses. It is uscd either by itself or

mixed with other TREVIRA fibres, for example with types 120 and
220,

At the end of my lecture I would like to show you some pictures
which are intended to dcmonstrate the diversity of possible
uses of coatcd fabrizs made of high tenacity polyester filaments:

Slide 20: A large air supportad hall, about 70 m long, used as a
warchouse;

slide 21: The german pavillon at Expo 1970 in Os.ka;

Slide 22: Big containcrs for agricultural industry;

Slide 23: A truck covered with a TREVIRA tarpaulin

Slidc 24: A big sporting device from TREVIRA high tenacity
which is used for cxample for the training of cripples.

Slidc

N
[
.

A model of the developing project "shadow in the
desert".
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HOECHST AG started the production of TREVIRA fibres in 1555,
that is to say only 20 years ago. As you have scen, a broad
range of types for a variety of special applications in the
meantime has been developed. Yet there is no end in rescarch
and developmenc. Targets as flame retardant or selfextinguishiﬁg
fibres, filaments with a spun yarn touch or technical filaments
‘with high lightfastness are to be reached. We are working

intensivly on those problems.

I am sure that before long we shall be able to report on new

types of TREVIRA which «will mean simplifications to the user

‘ and improvements to the consumer.

- J
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