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i.tllD prior \Ti~'L!n ["-~r.:iission of the puOli~ner. 

The TREVIRA~.sortjment - its properties and fields 

0£ application 

-----------------

Frnm my previous speaker you heard .a lot 0£ the product.ion 

methods ior polyester fibres. I am v~ry pleased to speak to 

you new on the properties ;ind fields of application of those 

£ibcrs. Since l:occhst J\G is O!'le of tht:! biggest polycstc!'.' fibre 

producers in L11e -v:orlC:: and hence its sales progr<lra is very 

e>:t.ensjve, I' 11 try to give you this .surve.:i' on the hand of the 

sales program of TffE\lIIL-\ , the trade mad: o:f polyester fib1~es 

frum Hoechst AG~ !I'he diversity of uses in v.cH.i.ous fields has 

resulted in a large nunber of types. This leads to a splitting 

of my rcm2.rks into three major sections. I v.70uld like to speak 

. ,9 £irst about TREVIPJ\ staple £ibres, then about contir1uous fi.la

n\cnts and their £i.clds of use in textiles, arid finally about 
Let's siart now with ·,\ , 

polyester types for im1u.Et:LiaJ. purposes. 

TREVIM staple fibres .. 

I. TREVIRl\ ST/,~LE FIBRES 

First a ~~ort excurne back to cocondcn~ation. 

As you heard, poJ ycstcr fibres .arc Inodc from tt·/O components, 

a diolc and an acid with two reactive groups usuully from 

ethanecHnlc and tercphthalic acid. nut you can get also fj bros 

for special purpose::; by vilrying one of these components. 
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PES- type Alcohalic component Acid coms;on«nt 

PET Ethonrd1ol -- 7rrrphthatic acid 

PBT Butonrd1ol -- Trrephtholic acid 

@KOOEL Oimethylolcyclohraanr -- Trrrphtholic acid 

®A-Tell Ethaned1ol -- p -Oayben101c oc1d 

{-~\ Components of vonous Polyesters IATA-T 
. I ' 

- 639 

In slide 1) I show you some possibilities to get polyesters with 

special properties. PBT e.g. has very gc0d properties in the 

~ carpet area, the Kodeltype has a very good creasing resistance 

and is pr~dominantly used as fibre fill material, whereas A-Tell 

has a silk like lustre and a high resistance agains~ hydrolysis. 

This ist probably due to the polyesterether linking. The maintype 

is by all ~cans still polyethyleneterephthalat. 

Tyic• Choractt-r1sol1on 

I](· St:>ndard ..!J:P,_,P _________ _ 

~}~·_; Cc!ton typt-s T·"'~~~~~~]~~~roc.ty,..:...l __ _ 

.!.!~-~ -------+-'-lcw:___--"-s_hr_1ni.o::!' t;~_:_!_o!~"(·("!.l" - av.r;_•'-'r.9,__ __ 

110 
Wool lypp~ 

22~0-+-------1--".-'St~Q~~j~~~rd~l:~lr.~-P----------
3S0 

Tri:~:::Jr cro~s - 'St-cti._<>n ________ _ 

.:....:...:'-4.-..=:Ca::.:.t;~n·c d/!_O~O~, Pr:-.~_:' -~-.::.'n;_U~S::..:.'''--'r-------
ln.~ JSt• -:!__'"~---u_~r~.-:.---------

II• 0 
820 
I\ 2 3 

Corru:·rlC"!.'j, ~fl"OCI~ or c!.,."t>p r:::.t•l.:;_,....:..•Yu:~.:..----
S~n~~~YE..:...P _________ _ 

T •1lot,al cr:ls,..:s_-...:c'·~:..:'.:.:."a:::.n;__ ______ _ 

1 
______ _,~shrinkc'Jf' lypr 

i....;,~..;-------~~rf"f1\I- lypf' 

eTREV1RA fibre!> (rang1.> of types) 

In the second slide, I show JOU the range of TREVIRA staple 

fibres which are mainly produced from PET and its modifications. 

~ach of these t~~cs can be supplied in several gauges and 

st .. ,ple lengths, in bright or dull ver::;ions and in some case~ in 

optically brightened (pure white) or spun-dyed black versio~s. 

Other spundycd polyc::;tcrs arc especially interesting for big 

~arkets because of economic reasons. 

Type 120, in its technical textile properties comeG close to 

thor.c of cotton. It isl mainly used a::; .a mixture with this 

nt.1tural fjbrc. ll.CJuinst this, TREVTHl\ 220 was dr~velopcd for 
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blending with wool or with rayon staple. we describe these 

two 'fREVIRA fibres as standard types. But the specific proper tie<> 

of TREVIRA 120 and TREVIRA 220 do not meet the requirements 

of all various fields of application. Soon attempts were therefore 

made to modify the polyester fibres physically or chemically. 

0-The most important physical modification is the variation of 

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

s 

I : 
... 
~ 2 
0 
c . 
... 1 

type 1l0 
®°rREYIRA 

-------typt 160 

---- typt 220 

, royon staple 

.-:?:-:::''~·::.";. ... : ... -···-···-wool 

10 20 30 

Elcngotion --------

Load -elongation curve for variou5 fibres 
ATA-T 

651 

Bes5de the various TP..EVIRl\ types, you find cotton, rayon staple 

aPd.0ool. ~ou see that, in accordance with the field of appli

cation, the load7elongation 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 • 

TREVIRi\ 130 is especially constructed for the application in 

sewing threads, so it has a very steep stress-strain curve and 

in order of its high cristalltnity a somethi:1g lower dyeability. 

On the other hand, TREVIRA 160, a mid-tenacity fibre, has a 

very good dycability and a reduced shrinkage. Used in a mixed 

yarn, it can therefore be cheese-clycd or be m-dycd withot.:.t pre

shrinkage or pre-steaming an6 is used in mixture with cotton in 

woven coluurccl goods. 

Anolh0.r method cf phy>ical modificati.on co.1ccrns the surface or 

the cross-section oi the fibres. With a trilobal cross-section, 

a!> showr. ::.n sl.iclc '1), you get 
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Cross-section of profile t~pes ATA-T 

®tREVIRA 353 and 823 6'6 

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 TREVIP.A 373 present in the mixed yarn. 

Type 353 is available in gauges of 4.0 dtex and 6.7 dtex, 

depending on the desi£td fineness of yarn. In cloth 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 lus~re 

of this yarns for coctail-dresses etc. 

For carpets, typ~ 823 is used either in 100 % or in mixture 

with type 820 or with polyamide fer bedroom qualities. 

Another way of getting special fibre prop~rties is the chemical 

rnodif ication. This concerns above all the dyeabili ty of the poly

ester fibers. usually they are dyed by means of a carrier at 

100° C or at 12s0 c without a carrier with disperse dyestuffs. 

But carriers usually bring problems with the air pollution 

beca~~e of their intensive smell and dyeing at higher temperature 

cc...:-;ts energy and -hence- ·money. So Hoechst developed during the 

last years a so called "carrierless dyeable" polyester type 

TREVIRA 210 which can be dyed at the l:x:>il without any carrier 

in the same deep shadrs as the standard type with a carrier. 

The new fibre can be .~rked completely as th~ standard type and is use~ 
pre;clominantly for bk:i<ls with wool but also for the printing sector. 

Tt.c cotton and wool types TREVIRl\ 120, 160, 210 and 220, which . 
we have liithnrto con~i<lcrccl, arc used predominantly to produce 
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.labour and leisure wear and smoother, cropped fabrics for women's, 

men's and child:-ren's outer wear. They cannot be used for flannel

like fabrics and for knitted goods because of their tendency 0i 

pilling. For this purpose, the mark~t requires low-pilling 

polyester fibres, that is to say fibres c:f. the minimum possibJ.e 

flex-life. The development of such special type~ has resulted 

·4n an important broadening of the field of polyester fibres. 

·rhe next slide (Fiqure 5) shows the tcnaci t and flex life of 

> .... 
2u 
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!!, 1000 1 '/. _, I I 
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~ 0 10000; : 

t 1 
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TREllll'lA 350 350 220 

TENACITY AND FLEX L•FE OF ·"'TREV!RA TYPES .\TA-
1 

OF VARIOL:::i t-10LECULAR V, [iGHTS 145 

various TREVIRA {.ib_r_c_s __ a_s_a __ function of the average molecular 

weight. 

As you can see th"e tenacity of TREVIRA 350 is about 3 p/dtex. 

It is thus only slfghtly less than that of 'I'i<EVIRA 220. o"n 

this graph, TREVIRA 360 means an older, only physically modi-

,9 fied low-p:illing type, which is not any longer in the 1-'rogram, 

whereas TREVIRA 350 is a chemically modified typ~. We have 

tested this polyester fibre in extensive experiments. Since 

an objective comparison of the tendency to pill in mixed [abrics 

is not possible, woven and knitted fabrics of 100 % polyester 

fibres were produccdfor these investigations. 

The next slide F"ourc 6) ~hows the curves i.e • 

• Stondord fibre 

' 

- (. -· 
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pilling degree versus time, of standard type jersey and the 

same of 'l'REVIRA 350, the low-pilling polyester fibre. Since 

TREVIRA 350 meets as good the pilling standards for jerseys, 

which arc much harclcr 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 

-~indings. 

Further advantages of this type are a very smooth 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 ~nd also as a trilobal cype, called TREVIRA 353 

which I mentioned before. 
I~ can be worked or. all systerr.s, as well cotton, woollen or the 

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

TREVIRJ\. 350 by indicati!1g __ tt\9 vnrious possible uses: 
' 

100°4. os print cloth (wo·,on ond knitted) es~oc1olly tl'<rmo 
tronsftrpr.nt1ng, drcpery,. toblt' clothes. "'o"·~n lt1surt wtflr 

H1Kturos · with •,,.col (70130%) for wovon le1surt w•or, sptcool 
r.uxturt for circular and flat kruttrcs fabrics. 

~:4 

with wool (55145°1.) lor worsted fabrics or cordtd ctothts, 
llonttls; 

with reyon stopte (6713l'4) for woven ona kn1!ttd 9oods 
prodU<:ed by ott sysltm~; 

with combtd or cordtd c~tton (6Sn5% or 50150'4) for 
knilttd goods ~r.d non - cropptd fob• ocs. 

with ®TREVIRA 5SO and others for h1~h tOJtk quotitoos 

Possible end - uses of (ii;TREVIRA 150 

··,.,.d·---------------·- -·-
You can use it as 100 % clothes for printing and in knitwear. 

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 yarns on t~c cotton 

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

g<irment field. 'l'REVIP.A 350 is usually blended with cotton in . 
the ki'\i ttinu field for the procluction of blouse::>, dressc!;, u. icr-

wcar anrl the like, and in the wcavinq field for. p:1j arnas, r>port 

shirts etc. Furthcrmcrc in the knitdng field THEVIRA 350 is . 
used as 55/ 'I 5 and 70/ 30 i mix lures wj th wool. Kni ttcd articles 

- 7 -
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made from 70 % TREVIPA 350 and 30 % wool possess markedly better 

machine washability and better "easy care" properties. Against 

this, the 55/45 % blend has a somewhat higher volume. 

Since TREVIRA 350 is a vci.:1 low-pilling fibre, the knitted 

articles do not have to be cropped or b11rned, so kni twcars 

remain the smooth touch. Finally, TREVIRA 350 can also be 

~lendcd with our chemically modified high-shrin~age fibres, 

with or without the addition of wool. As a result of the 

high-shrinkage component we get particularly voluminous woven 

and knitted articles. 

4lnociified 

Another chemically@fibre in our program is TREVIRA 440, a 

cationic dyeable fibre. Its special applica~ion for differential 

dye effects needs big production batches for economic rcasonj, 

so it is only produced in USA. The European market is not yet 

interested in this type. 

Matching the trend towards articles from 100 % synthetics high

shr inkage fibres play an iml.::ortant role in the construction of 

those articles. With blends ccntaining such fibres you can get 

voluminous bulky and light-weig.1t TREV !RA articles with a 

woollen touch. 

Our experiment~ along these lines were first carried out with 

a physically modified high-shrinkage fibre, TREVIRA 520. 

(Figure 8) . 

r T)p• Nature of Mod1ficallon Field of Use . 

~TREVIRA 520. Physically mod1htd lndu~trl=l field 

&iREVIRA 850 Ch•mically modified Carpet flt'ld 

~~zs! ~)lREVIRA - lligh -shri1.ko90! f1bru IATA· T 
~17 

This type shrinks by abcut 50 I under a shock-li~e heat 

treatment, for example with boiling water, steam at 130° C or 
0 hot air at 200 c. However, it wus noon found that TREVIRA 520 . 

is rather unsu!t~ble for the garment field. On the other h~nd, 

- 8 -
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the fibre has proved successful for years in the industrial 

field. It is converted, alone or 'llixed with other TREVIRA 

fibres, into no!'l-woven fabi ics and ·:el ts, from which synthetic 

leather and industrial filters are manufactured. 

Thus a physically modified fibre did not achieve the •. ~jective 

·-of impaiting greater volume to a weaving yarn or knitting yarn. 

This objective appeared to be met ouly by chemi~al rnodifi

catton of the polyethylene terephthalate. Our development 

work resulted in the high-shrinkage fibres TREVIRA 550 and 

TREVIRA 850, and in accordanc~ 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 thP. Eur0pe·an market, so its 

production has to be cancelled last year. 

I would like to explain the shrinkage behaviour of these fibres 

in more detail with the aid of the shrinkage diagrams (Figure 9). 

--· 

. 
0 
D 

so 

~ 10 

"' "' 

------• THEVIRA S20 

.----.· TREVIRA 8~0 ........--
1

. "l[VlliA SSO 

/" 

Shtinkagt ttmperGtur• [°C] ---

Shrinkage ol various : TREVIRA l.bre~ •n bo•l1ng 
wol.r, ond substquently on :i'! oor at 200°C 

ATA· T 

GOG 

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 dyeing, wh~ch takes place in an aqueous medium 
0 0 from 98 C to 125 C; 

2. During finishing, through the setting proccGs at 185° C 
0 tc 195 c. 

The shrinY.agc curvcr; i.1 Figure 9 W<'!r.c obt:.iinccl under thcze 

condition~. The fibre;, WC' .. c first hr.ou9ht jnt:o l>oil.lncJ \-Wtcr 

I 
I 

-



F 
' 

I 

l~-

- 9 -

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

fibre, was used for comparison. 

As you can see, TREVIRA 550 shrinks only about 2 % in boiling 

watc~. Hence the fibre can be dyed as flock, cop or yarn, with~ 
out a significant loss in shrinkage c~pdcity. Only on setting 

~the coloured fabric at 185 to 195° C the full shrinkage of the 

fibre is released. A bulky material is obtained. Accordingly, 

type 550 was suitable for use in ~eaving. 

In the case of the physically modified type 520, only piece

dyeing was possible because of the high-shrinkage in boiling 

water. 

TREVIRr\ 850 shrinks about 20 % to 25 % in boilinc; water. ;._ hank 

containing 'l'REVIPA 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

shr inkage fibres i.;; 30 % in a weuving yarn and 40 % in a 

knitting yarn. For carpet yarns the amount of high-shrinkage 

fibres in the y~rn is 40 to 60 % depending un the volume one 

wants to obtain.· 

The next slide (Figure 10) shows a blended yarn which can be 

a used for weaving. It consists of 30 ~ TREVIRA 550 and 70 % of •• TREVIRA 350. 

~~~!<lY!l'.!?... 210dtu • 2 {t..m 48/1) h.r_":!. l 48S/S ~6S 

The effect of heat (180° C or 190° C) is that the high-shrinkage 

component contra~ts. So the y~rn become~ shorter and bulkier, 

the fabric more voluminous. 

- 10 -
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. To finish the "low denier" textile part of our polyester sur•my 

let me show you with the next slide (Figur<:? 11) t11e unlimited 

possibili tics of applic~ !"ion of 'I'PJ·:V!P.l\ fibres. 

COl".PONENTS f·fRCP'lAGE •.;. AREAS OF APPUC.\TICI~ J 
. -

PESIC•llulosocs 50/"...0. 651l5. Dr•s<•:. slacks. undtrwtar. nqht-. shirts. 

PES/Wool 

PES/lintn 

PES/Silk 

PES/PAC 

AU mix;urts 

(6713;). 70/)() li9M o>orcoots. sporl•w•a•. l.Jbour wtor. ' 
b•dding 

551,5. 10130 Costum•s. home lurn:shr:ig, troustrs. 
apparel, coats, pullo·1..-rs, uniforms 

65135. 80/20 O•Jttr'-".;t>ar, home rurn1stung.. tobl~ cloth 

70130. 85/15 High qualilJ oultrwtar 

50/SO. 60"0 Ladrt"s end ch1ldr•n·s clottung. puUonrs. 
6~/35, 7Cl30 horre furn1sh1n9s 

30/LO HS Hogh volume fabric~ \wovrc. and knitltd) 

ATA-T 
PREFERRED MIXTURES Or POLYESTER FIORES 6'3 

• Beside t'.'le use the main applications arc in blend with 

various other fibres. I think, especially this possibility of 

blending and also the simp>~ possibili·ty of fibre-modifica':ion 

has made the polyester fibres to the greatest synthetic fibr~ 

and - as well - to the most versatile fibre. 

. e 

Now l~t us turn our interest to carpet fibres. 

Our range of types includes four types for supplying the carpet 

industry, namely the stancard ~ype TREVI~~ 820, of circular 

cross-section, the trilobal profiled fibre Tf-EVIRi\ 823, and 

the chemically mo-1ificd types ·rRI:VIRA 810 and 850. The fibres 

are supplied in gauges of 8.9 and 17 dtex • 

80 % are spun as semi-wor::>tcd yarns (Mackie yarns of 150 mm . 
staple) and only 20 % are spun as carded yarns of 100 mm staple 

i.ength. The yarns are further converted :?ither. by weaving or 

tufting especially into shags, bathroom carpets, tip shear 

carpets, crimped velours and short-pile velours. Polyester is 

especially preferred in these areas because of its good ~eat 

settinr properties. The pile weight is between 800 g/m
2 

2 
(bathroom carpets) and 1600 g/m (shags). 

Ill.ending with 20 % of TREVIRA 823, the trilobal profile type, 

imparts a npccific gloss, for example to the crimped velour. 

Especially in the tJSi\ the prof:'. le type ist also ur.ed in 100 i, 

there a pentalobal type is favour~d. 

- 11 -
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T~EVIIU\ 810 is a newly developed carpet fibre in the Hoechst 

Frogrnm. It gives the carpet ~ better crease resistance, ~ 

better abr~s~on durability and par~icularly a v~ry good dyestuff 

affinity. Sc c~rpcts from this material can be dyed continuously 

at 100° C without any carrier. In blends with the sta.1dard type 

~REVIRA 820 it can also be used as a deep dyeing com~onent and 

1nult.i.color effects can be achieved in a single-bath process, e.g. 

with acrylirs. 

The fourth carpet type, 'i'REVIRA 850, is a high-shrinkage type. 

Its applic2tion has alreadybcenmentioned before. 

Our experiments have shown th1t this type can be spun with 

TREVIRA 820 to give a high bulk yarn. This is used for the 

manufactur~ o[ shags. Dy virtue of the high-shrinkage· com'.._:-oncntf 

the pile weight can be kept about 25 % lower for the saree cove

ring power. Furthermore, special boucl6 effects can be produced 

with this cnrpet fibre. 

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

which is used as a filling fl~~e for anoraks, quilts, sleeping

bags, cushions and the like. It has a circular cross-section 

an6 a special antisti~kirs preparatio~. This prevents intimate 

enmeshing of the individ~~l fibres in the fleece. These fleeces 

show ~hcreforc a very good retention of their initial thickness 

and do not felt. Quilted goods made from TRF.VIRA 860 can therefore 

be washed without any special p~ecautions. 

2. TREVIRA CONTINUOUS FILAMENTS 
=========~==========~~====== 

After having considered the po:ycster staple fibres, I w0uld 

now like to give you a similar survey of TREVIHA ::::ontim.1ous 

filaments and their fields of ap~lication in textiles. 

Yc1U undoubtedly know that the pr.eduction of polyester .::on ti-

nuou~ filaments has show a unur;ually high rates of incrca:.;c, 

ane that almost the half of the polye~tcr textile m<irkct is 

already conquered by the polyo~;ter fi l<.:.ments. Though it is a 

- 12 -
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relaL.ively compact group of applications, in which continuous 

filaments have been able to achieve great market importanc~, 

the individual textile fields, such as for example wom0n's 

outer wear, mostly demu.nd a i.arge number of varieties of yarn. 

A particularly broad rang~ of types is therefore necessary if -

all wishes as weight per unit area, gloss, handle, pattern and . 
:,ppearance of the finished article are to be fulfilled. 

In the next ~li<le (Figure 12) I have arranged the various 

r~ lt.rA-T 
~~--~-Ap_p_1i_ca_t_io_n_o_1_~_TR_[_·~_n_A~ti1_a_m_e_r.1_y_ar_n~~~~'~6-4_5_, 

TREVIRA filar.:ent types in sequence of increasing total gauge. 

In order to keep this summary as com"Jact as possible, I have 

had to cut listing the matting, the filament cross-section and 

the yarn twist as well as special melange yarns. Herc, too, 

you can get spundyed black v~rsions. 

As you can see, we supply, to the various textile fields, 

TREVIRA contim:.ous filaments of total q<rngcs 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 

:..o turn out. 

The individual cp\1qc, that is to say the fineness of the in

dividual single filament, is 2 to 6 dtcx depending on the end 

us9. It affects the handle of a woven fabric or knitted fabric 

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

har<.1 11
• 

Our TREVIRl\ filaments arc spun from bri9ht, semi-dull or dull 

raw material by melt spinning. '!'heir cross-section can be 

circular or pcnt~lobal. 

- 13 -

,1 
I 

-



F 
' 

- 13 

For textile usage, the TREVIRA filaments are either given a 

particular t\·Tist, varying from 300 to 1500 turns per metre, 

or the fil,rncnts arc entangled by a special process using com

pressed air, where-h::1 the bond between strands is kept together 

better, or the filaments are texturiscd, the choice depending -

on the end use. 

In the next slide (Fioure 13) vou can ~ec microphotographs of 

r-~~~~:~~~::~~_: __ .•·~ 
~~..-:·- .-· . ·-. ---·· 
~·L ... :. -··•-·· •·• •• -·-··· 

r~~-:~:~=~~~~~~~1 
~:?l~~~i~~ 

f'[;,',l. Strccture ot ~Ti<C:V:rt,\ • f1lamen:y:irns l.i.r5~-1 1 
tQ untw1~ted, twisted. textur1sed I . 

these three types of fi_lamcnt yarn. The cliffc:rencc in buH:iness 

can clearly be seen. 

At present, dbout 80 % of the polyester filaments which we 

manufncture are texturised, as well the false twist process 

as draw t~xturising being used. The latter brings a simpli

fication of the production, because heat setting is done in 

.9 a one step process at the te;~turi::>ing machine. 

. 
I would like to consider the question of why polyester continuous 

filc. .... :mtc: have been C\blc to attain such great market importance. 

Thin can only be partially explained by the scope for varying 

individual gauges, total gauges, cross-section, matting, yarn 

twist::> and the like, to which I :,1ave already referred .. It is 

above all the physical properties of the polyester raw material 

whiLh must be viewed as the reason for this success, particularly 

the pozsibility of heat-setting the polyester filcmcnts which 

ultimately cauncs the good dimensional stability and good crease 

rcsistencc of the f lnished articles. 

We consider that the relatively steep slope of the load-elon-
• 

gatj.on curve (Figure 1~) in the lower rc0lon is a further ad-

- ·. 4 -
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vantage of untwisted polye5ter continuous filaments. The further 

behaviour of the fila'llcnts depends on their thermal histor~ • So 

you find at the twisted material a so called "shrinkac_:;e saddle". 

1 

10 

El,,ngohon 

1~ 

dt.. ~o 12r Zl'SO 
lwtslod 

Load elongation curves of GTREVIRA filaments 

The filament possesses high stre~gth even at low elongation 

and hence brings good wear properties. \·Joven or knitted goods 

made from polyester contiruous filaments can be washed very 

easily 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 stahility of the poly

ester. Finally, ~he molec11lar structure of the polyester makes 

it possi~lc to obtain very lightfast dyeings. 

I would next like to deal in somewhat greater detail with the 

various textile uses of TRCVIHA continuous filaments. As you 

see in the next picture (Figure 15), I have chos·crL to do this 

through a division according to the technologies used to manu

facture the finished articles. 

TECHNOLOGY 

Worpkn1ttin;i 

Flot wtflkn1tt1n9 
ond flot kn1ll1ng 

Circular knollong 

Wtoving 

HAIN FIELDS OF APPLICATION 

CurtoiM, v•lours (dropcrin, 111>1\ol,tory fM llom~ 
ond outomoh·1t ust~, lr1~urt wear) 

outuwoor, (l1oht print cloth, drnses) 

pullovors, knitted jackets, fully - losluontd Mt1clu 

W~n·s oultrwoor (blouus, druccs. coslurnrc,cool•) 
nwn's outerwear ( "''''• lrou .. rs, 1ntktl<) 
swimwaor 

Womtn's ooltrweor (blou'"· drHses. to~lum~s, cools) 
men'• outrrwtor, curtnins., drnp1t11~, hrs, hn1ntJS 

'-'SE OF ~·>mcvIRA FILAMr.1-HYMlN 

- 15 -

-=ii 
I 

_i 



F 
' 

l 

L. 

- 1~ -

Basically, polyester continuous filaments are converted either into 

knitted goods or into woven goods. 'l'hese two groups of articles 

are based on the technologies of knitting and weaving respectively. 

One of the main areas of application of the filaments is the 

warp knitting. \Hthin this technology the biggest area are 

~urtains. 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 scrni

dull or dull raw material are employed. The 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 knitting 

machines to v~lours and velvets. These knitted velours are 

produced from smooth filaments with gauges of so, 76 and 84 dtex. 

Very hardwearing and attractive articles result, which can be 

used as draperiP.s as upholstery for home and automative uses 

and for leisure wear. 

Outer aarmcnt fabrics can also be produced on warp knitting 

machines and on Raschel maschincs. Here, mainly texturiscd 

polyester filaments are used, partly combined either with smooth 

filaments or with spun fibre yarns. The resulting articles 

range from 'ightweight print cloth, blouse fabrics and dress 

fabrics, to men's trousers. 

Flat weft knitting machines or cotton machines nnd flat knitting 

machines predominantly employ bright, profiled texturiscd fila

ments, which arc largely rarn-dycd. The most conunonly used con

tinuous filaments arc in gauges of 110, 150 or 200 dtex. 

The pullov~rs produced on cotton machines arc distinguished by 

clear mezhcs, low weight and an elegant, silky appearance, 

,,•hi le articles produced en flat kni ttir.g machines have heavily 

ctructur.cd patterns. 

The mo::;t important ilpplic.Jtion of TRT·:VfRA f ilamcnts is un

doubtcclly the drcul;1r knHtinq fklcl. '!'he diverslty of pilttcrns 

- 16 -
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,.,hich arc po~sitlc on circular knitting machines, and the 

extraordinarily economical and uncomplicated manufact11ring 

process, have allm·1cd this field to become the dominant field 

of use for tcxlurised filaments. Articles manufactured on these 

machines have excellent wear characteristics and easy-care 

properties. 

In recent times the tr~nd in the knitting area is clearly .,/"' 

going towards spun· yarns. So mixtu"t"es of tcxturised continuous 

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

There are two po~si~le combinations (Figure 16}: 

Examplt 1: Modur• lhrtad(TF llv"tad) lor circulor-knilttd orlidu 

®rREVlRA 2{11)3, dt .. 84115 dull } t t d I 
®TREYlRA 350/Wool {5514S•t.lt:m L~/\ wi:sO t:rns per mllr• 

Examplr 2: Bltndmg on l?lo circular kru!tong moclwnt (syst•m procoss1ng I 

®rREVIRA 20~1). dtu 1671 l.l dull 
and (,,TREVIRA 350/\'loot (S514S'lo or 70/)0'lo), Nm 40/1 

Spun lrbrt yarns usod· ~TPEVIRA /\'/oot,'•·TREV1RA/Cotlon 

C!ltREVIRA /l1non, ~·ooLAll 20 

fi~:y Exornples of mixtures of continuous filament onci spun ~TA-T 
~()~ fibre yarns I &48 

A mixture thread of a texturised continuous filament, for 

example TREVIRA 2000, and a spun yarn, for ex.:imple TREVIRA 

350/wool, is produced ~~ a ring spinning machine. Because of the 

.9 high price this method didn't get too much acceptance. We prefer 

the direct combination of the continuous filament.yarn and the 

spun yarn on thE circular knitting machine by different feeding 

of the knitting systems. 

TRI::VIRA/wool, TREVIRA/cotton, TREVIRJ\/lincn or DOLAN® 1 our 

acrylic fibre, ~an be employed as spun yarns. If DOLAN is 

us~d as the staple fibre component, two-coloJr effects can be 

obtained with single-bath piece dyeing. 

'l'he fabrics produced on clrcular kni tt1ng machine_s arc preferen

tially u~ed ir the outer gn.ments field. There arc particularly 

knitted !:;Uitz for rncn, which got a really good start. in the 

USA for leisure wear and career apparc~. 

- 17 -
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Furthermore tcxturiscd highly elastic polyester fila:;ncnts of 

gau9c dtcx 76 f 24 arc used in swimwear because of their good 

dimensional stability in wet conditions 

The fourth technolugy which remains is weaving. 

N~mcrous articles with vc _ 1 diverse properties can be rnanufac·

tur~d from TREVIPJ\ filaments on looms. ncnce this field demands 

an unusually \-7ide range of gauges. It extends from the finest 

to the coarsest gauge, in the various degrees of matting and 

":wist; it includes smooth and texturised yarns and finally 

also various cross-sectional shapes of tne individual filaments. 

· By far the biggest field within silk weaving is the women's 

l 

I 
L_ 

p 

. e 

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 ha~e re

sulted i1' over 80 % of tie fabrics i.n West Gcr:nany being woven 

from this ma tcrial. Smooth or texturised filaments are used as 

well for the warp as for the weft. The gauges are between ~O 

dtex and 150 dtex • 

In addition to the washability for the ties TREVIRA is particu-

larly used because 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 arc com

parable to the outer fabric in these particular properties. 

For lining fabrics, we recommend smocth filaments in the warp 

and texturiscd filaments with pcntaloLal cross-section in the 

weft. TREVIRJ\ linin<J fabrics huvc very li ttlc tendency to 

cr.cnsc, and possc~s high dimensional r.lubility, low moisture 

abco.ption and good moisture transmisGion. The weights per unit 

arc up to 30 % less than those of viscose lining fabrics. At 

the moment it's only the higher pr ice that prc~vcnts further 

cXpi.lnsion. 
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3. TREVIRA FC. INDUSTRIAL APPLICATIONS 
================================~== 

Finally I would like to give you a short survey of the in

dustrial uses of TREVIRA fibres, yarns and monoiilamcnts. 

I have kept this part of my lecture rathe~ brief since you 

have an other lecture on this matter. 

We call the TREVIRA filaments used in the various industrial 

fields as "TREVIP.l\ hiqh tcn3ci tv". This becomt~s 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 • 

• 

-. 
~ ' ... 

(11' ... , 
10 lS 20 

Clongohon [ •.,4 J --------

Lood-~longot1on curvr for hi')t\ tenocit~ 
, •. TREVIRA l1lomonls 

25 

.. r .. -r 
ISi 

The tenacity of those filaments is about 7 p/dtex, correspon-
2 ding to 90 to 100 kg/mm • On the other hand, the two TREVIRA 

types differs fundamentally in their shrir.kagc behaviour • 

20l 
16 

_ 11 

~ 

.. 8 
"' 0 .. 
c 

} ' 
"' 

.,-TJP9 710 

----------- -0 - - - - - - -;. - - ----~-.--.....---.---.---.---.--
1()() UO 140 IC.0 180 206 

Hol 01r t•c l -------

Shnnko')I' d•ogrom of h1<Jh t1."noc1ey 

·• TR(VlflA f1lorn~r.t~ 

TREVIRJ\ 730 s11r11iT:s-o -y--ab-o-ut 22:-ot 200.::.~Tlfr:vIHJ\ 710 only 

about ~ %. J\s you will sec this low shrinkage has great 

advantagcz for a series of applications. 
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Type- Choract ... r1~t1C'lo I Hon h~ldi of or'"' .. -gt.on 
,_ ---- --·--·--- --

710 Low >llt 1 · • OIJC Wove-o fobrtcs fer c:>ot1f"':J and rubbe-r co•er1n9 .. 

pnmory ~ock1n9 for c\lrr~ts. hoses .. nbbons 

for w.;nh and wtar articles 

~low >h<rnkog• Sew1n9 thaads 

715 I Low shrank'1t;" - Cords for V - btlls an.J convr7or btlls. 

rubbt't' r1tclf';th•~ fat.<1"s for cooling. h19!> press:Jf"t hons 

finish 

730 Har mal shr onkc~• S;;fe!y b•lls. straps far d< ag91n9 ond loda.n11. 

saakloths. c.ablf'S, rcpe-s .. r.ets .. shnnlung 

straps for II\• rl"ctncul indu~try 

732 Normal !;~.rrr.kog~ Sewing threo.:ls 

I~~ 
®tREVIRA multifalomtnts for ltchnicol o;:iplocotions 

IATA-T 
f~.) ~44 

In the next slide you see the main fields of application of e "high tenacity'· TREVIRA. Beside the standard types 730 and 

710 you sAe some types for special purposes like the sewing 

thr£~d-types 712 and 733 and the special type for U-belts an~ 

conve~•or belts, TREVIRA 715. TREVIR;"\ 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~y1inyl chlc-ide, or with rubber, without subjecting them 

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

finishjng procc5s. 

TREVIRA 710 is furthermore used for the manufacture of rrimary 

b~ckings for the tufting-industry - called THEVIRA TTT. The warp 

.9 of these 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/m2 • It is pa~ticularly suitabie for tufting, 

and gives a uniform product. The low-shrinkage TREVIRA filaments 

ensure that coating presents no problems. The finished carpats 

are dimensionally highly stable both dry and wet, dO t~at they 

can be used as "indoor arid outdoor carpets". 

Safety belts can be produced from grey TREVIRA filaments or 

from spun-dyed black material. 

In recent years, synthetic monofilamcnts have gained increasing 

importance in the j_ndustrial field. In comparison to polyethylene, 

polypropylene and polyarnide monof i.lnmcnts, the polycstr ·· mono-
• 

filament po~;scsGcs certain aclv;:rnt.l(JCOU5 pr.opcrtics which arc 

not obt<iint.1hlc by the other materiills. 

- 20 -
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t)ur polyester monofilamcnts arc marketed under the name "TREVIRA 

monofil". Here again we offer a broad range of types for various 

applicJ.tions. They c~iffcr in their clongati:-m and their shrinkage, 

depending on the end use. The diameter of the mc.;,nofilamcnts is 

between 0,03 and 2 mm. 

·_There are above a~l two main fields of use to which I would 

like to refer: 
On the one hand the monofiJ_arnents are conv·-~rted into zip fasteners. 

I 

L 

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

high strength zipfasteners in tents. T~c second large industri

al field of use is the sieve field. Beca·1se of their hi.g~1 ab

rasion resistance, flexural stiffness and dimensional stability, · e sieves of TREVIRi"\ monofilament are in special demand by the 

paper industry. They are us0d in the dry and wet parts of the 

paper!!'.aking rnilch:..nes and are very much better in effectiveness 

of use than metal sieves. 

Woven fabrics of T~EVIRA rnonofil<lmcn~ are fu~thermore used for 

sieving flour, as chemical filters, as screens for screen 

printing etc. 

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

I have already mentioned that our high-shrinkage fibre TREVIRA 

5~0 is used to manufacture ilecces for synthetic leather and 

~felts for filtration purposses. It is used either by itself or 

mixed with other TRI:VIRJ\ fibres, for example with.types 120 and 

220. 

At the end of my lecture I would lil~c to show you some pictures 

which arc intended to demonstrate the diversity of possible 

uses of coated fabrics ma~c of high tenacity polyester filaments: 

Slide 20: A large air supported hall, about 70 rn long, used as a 

warehouse; 
Slide 21: The german pavillon at Expo 1970 in Os.'ka; 

Slide 22: Ilig containers for agricultural industry; 

Slide 23: Tl. truck 1..:ovcr.cd with a TREVIRJ\ tarpaulin 

Slide 24: A big sportin(J device from T~EVIRA high tcnilci ty 

which i.s ur;cd for cxilinplc for the t:r.ai.ninCJ of cripples. 

SU.ck 25: A model of the dcvc lord nrJ projr:ct "shcJclow i.n the 

c]cncrt". 

11 
I 



F 
I 

I 

L 

' . . -
- 21 -... 

HOECHST l\G started the production of TREVIRA fibres in 1S55, 

that is to say only 20 year~ ago. l\s ynu have seen, a broad 

range of types for a variety of special application£ in the 

meantime has been developed. Yet there is no end in research 

and developrnen~. Targets as flame retardant or selfextinguishing 

fibres, filaments with a spun yarn touch or technical filaments 
. "With high lightfastness are to be reached. We are working 

e 
) 

. e 

intensivly on those problems. 

I am sure that bef0re long we shall be able to report on new 

types of TREVIPJ\ which •·rill mean simplifications to the user 

and improvements to the consumer. 

- - - -- •. 
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