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far producing them and to the use of selected poI materials for
produci ng c se_and=ar e ~usgd in
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Core yarns with a core of high strength po.l.yesner
material, production thereof and use of selected poly-
5 ester materials for producing core yarns

The present invention relates to novel core yarns, which

contain a selected core material, to adapted processes

for producing them, and to the use of selected polyester
r materials for producing core yarns. '

10 Core yarns are known per se and are used in particular as
sewing threads. Sewing threads of this type usually
comprise one or more core yarns, each of which comprises
a filamentary core made of a synthetiq material and
sheathed, by spinning, with fibers of vegetable, regen-

- 15 erated or synthetic origin or mixtures thereof in such a
way with simultaneous twisting that the core is virtunally
completely covered. Core yarns of this type are known for
example from DE~B~-1,550,040, DE-U-75-37,019
DE-2A-2,436,997 and EP-A-241,857. '

L 20 In these prior art core yarns, the filamentary cores are .
made of a high strength synthetic material, while the
sheathing generally makes no significant contribution to
the strength of the yarn. The sheathing serves primarily
to protect the core material from overheating when

25 subjected to high mechanical stress, for example when
used in industrial sewing machines.

Various core materials have been proposed for core yarms.
For instance, DE-A-2,436,997 and EP-3A-241,857 disclose
high strength polyester filaments.

30 Furthermore, EP-A-173,200 discloses multifilament feed
yarns for sewing yarns, produced from macro-molecular
polyester material by high speed spinning and drawing to
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tivity of industrial sewing machines, which is reflected
inter alia in a higher number of stitches per unit time
and/or in improved machine speeds, there is a need for
10 sewing threads which can be used under aggravated sewing '
conditions and whose rupture rate is very low. Further-
more, the seam produced must be strong.

The present :i.nvénﬁion makes available a sewing yarn
having the desired property profile.

15 The pi:esent invention accordingly provides a core yarn
comprising at least one filamentary core made of a
polyester material and sheathed with fibers of vegetable,
regenerated or synthetic origin or mixtures thereof in
such a way that the core is virtually completely covered,

20 wherein

a) the polyester material of the core filaments
G has an average molecular weight corresponding to
' a relative solution viscosity (deternmined on
solutions of 1 g of polyester in 100 ml of d:i.-_

25 chloroacetic acid at 25°C) of at least 1.9, and
b) the core has a specific strength of at least
60 cN/tex,

this core yarn producing a seam length to rupture of more
than 800 cm in a sewing test under aggravated conditions,
30 said sewing test being carried out on " four plies of
' cotton twill of basis weight 350 g/m? with 5000 stitches/
min, four stitches/cm, a sewing tension of 220 cN and
with sewing in the forward direction.

As used herein, the words "sheathed with fibers ... in
35 such a way that the core is virtually completely covered”
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nunber of s éﬂ}eo unit tine | nproved %l ne eeds
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more, the sgamhgredug®d Ty BScRLR?8EY properties and that in
5 particular the linear and loop strengths/tenacities of
the core material before and after sewing are essentially
unchanged, for example decreasing by not more than 10%.

The term "specific strength" is the ratio of breaking
strength to linear density at the instant of rupture.

10 It has been found that the use in the production of core
yarns of polyester multifilament yarn which has been spun
at high speed and drawn to a high draw ratio leads to
products which have not only the desired high yarn
'strength " but ‘also other advantageous application

15 properties. .

For instance, the core yarn obtained has excellent loop
tenacities and shrinkage properties and produces seams of
- excellent strength.

The tenacity (measured by the method of DIN 53 834) of

20 the core yarns according to the invention is usually more
than 40 cN/tex, preferably from 42 to 46 cN/tex. The
tenacity is the breaking strength divided by the use
linear density of the total core yarn.

The loop tenacity (measured by the method of DIN 53 843)
25 of the core yarns according to the invention is usually
more than 29 cN/tex, preferably from 30 to 34 cN/tex.

The extension under a load of 300 cN (measured by the

method of DIN 53 834) of the core yarns according to the

invention ls usually less than 3.5%, preferably from 2.8
30 to 3.2%, :

The breaking extension (measured by the method of
DIN 53 834) of the core yarns according to the invention
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. The favorable combination of properties, in particular of

tensile and transverse strengths of the core material
used according to the invention, leads to particularly
good sewing properties.

These can be characterized by means of a specially
developed testing method as described in DE-A-3,431,832 -
a sewing test on an industrial sewing machine under stan-

. _dardized conditions. The length of the seam produced

15

20

25

30

provides information about the suitability of the yarn.
The industrial sewing machine used is a Pfaff, and it is
equipped with a needle Nm 90; a backstitch seam is sewn
using four stitches per centimeter and a sewing speed of
5000 stitches per minute. The yarn tension is 220 cN. The
work is a four-ply pile of cotton twill having a basis
weight of 350 g/m’ per ply and 33 warp and 20.5 weft
threads per centimeter. ‘It is in fact a standard fabric
for workwear. The reported "sewn length” is the length of

the seam in centimeters until the yarn broke and repre-

sents an average of ten runs per bobbin.

Under these test conditions the core yarns of the inven-
tion result on forward sewing in “"sewn lengths' of more
than 800 cm, preferably from 875 to 1050 cm.

The seam strength is a further parameter for evaluating
the properties of sewing yarns. It is determined by using
an industrial sewing machine, for example from Pfaff, at
the above-specified machine setting. In this case the
upper and lower threads are the same and are each a
length of the core yarn according to the invention. The
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the core material before and atter sew nd,are essen |allg ungianged,
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strength" iggkae fs2tile Obakié CAktEgial aw! died NEdw devermintimgi theat the
| nstant of ggakuwingth. The seam strength is the maximum tensile
5 strength of a 5 cm wide strip. The tensile strength is
determined in a tensile tester using an extension rate of

10 cm per minute.

The core yarns of the invention usually give seanm
strengths of more than 35 daN, preferably from 36 to

10 41 daN. '
Preference is given to core yarns which have a final
1inaaf density of from 100 to 1500 dtex, in particular
from 130 to 750 dtex. : '

The filamentary core of the core yarn according to the

15 invention preferably has a linear density of from 45 to
300 dtex. If more than one core is present in the core
yarn, -this linear density is accordingly multiplied by
.the number of dores.

Preferably the core yarn according to the invention
20 comprises two mutually twisted cores, which are in turn

each sheathed with fibers of vegetable, regenerated or

synthetic origin in such a way that the core is virtually

completely covered.

The weight ratioc of core to overwrapping fiber in the
25 core yarn of the invention is usually from 30:70 to

50:50, preferably about 40:60. o

Core and overwrapping fibers differ in general in their
linear density. The core filaments usually have a linear
density of from 2 to 10 dtex. The linear density of the

30 overwrapping fibers is usually from 1 to 2 dtex in the
case of polyester fibers.

The core material of the core yarm according to the
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nvent:.on -can in pr:.nc:.p e ‘be composed of any desired
fiber. Here the term "fiber" is to be understood in its
widest sense, i.e. as continuous filament fiber or as
staple fiber. Nor is the overwrapping yarn subject to any
restrictions as regards its material. It is possible to
10 use fibers in the widest sense of vegetable, regenerated
g or synthetic origin, provided they are suitable for

conferring protection on the core during sewing.
Examples of fibers of vegetable origin are cotton fibers.

Examples of fibers of regenerated origin are cellulose
18 fibers obtainable by the xanthate process.

Examples of ‘fibers of synthetic origin are fibers made of
synthetic spinnable polymers and polycondensation
products, for example polyamides, polyacrylonitrile and
in particular polyesters.

20 Suitable polyesters for the core material and optionally
the overwrapping yarn are in particular those which are
obtained essentially from aromatic dicarboxylic acids,
for example 1,4-, 1,5- or 2,6-naphthalenedicarboxylic
acid, isophthalic acid or in particular tetephthalic

25 acid, and aliphatic diols of from 2 to 6, in particular
from 2 to 4, carbon atoms, e.g. ethylene glycol, 1,3-
propanediol or 1,4-butanedicl, by cocondensation. It is
also possible to use hydroxycarhoxyl;c ac:Lds as starting

 materials for polyesters. :

'
LY

30 The abovementioned polyester raw materials may be
modified by incorporation as cocondensed units of small
amounts of aliphatic dicarboxylic acids, e.g. glutaric
acid, adipic acid or sebacic acid, or of polyglycols,
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Another option, which affects in particular the dyeing
characteristics of the core yarns according to the
invention, is to incorporate sulfo-containing units, for
example sulfoisophthalic acid units. -

The upper limit for the final tenacity of the core yarns

.according to the invention depends on the degree of

condensation chosen for the polyester material used in
the core material. The degree of condensation of the
polymer is reflected in its viscosity. A high degree of
condensation, i.e. a high viscosity, leads to particu-
larly high final tenacities.

The polyesters used according to the invention as core
materials have a relative solution viscosity (determined
on solutions of 1 g of polyester in 100 ml of dichloro-
acetic acid at 25°C) of at least 1.9,

Preference is given to using polyesters which have a

relative solution viscosity of from 1.9 to 2.4, in
particular from 1.95 to 2.1.

A preferred polyester material for producing the core and
optionally the ove:wrapp:.ng yarn of the core yarns
according to the invention is polyethylene terephthalate
or a copolyester that contains recurring ethylene tere-
phthalate units.

The cores of the core yarns according to the invention
have a breaking strength of at least 60 cN/tex, prefer-
ably from 65 to 90 cN/tex.

Particular preference is given to the combination of
polyester core and cotton overwrap.
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The invention accordingly also provides a process foxr
10 producing core yarns, comprising the measures of:
- i) producing multifilament yarns based on polyesters
| - having an average molecular weight corresponding to
a relative solution wiscosity (determined on solu-
. tions of 1 g of polyester in 100 ml of dichloro-
15 acetic acid at 25°C) of at least 1.9 by melt spin-
ning polyester with a takeoff speed of at least
1500 m/min, preferably from 1900 to 3200 m/min, and
subsequently drawing under conditions such that the
yarn has a breaking extension of about 15% and a
20 breaking strength which corresponds to the maximum
breaking strength obtainable for the yarn in
question or is up to 30% below that value, and
ii) sheathing this multifilament yarn with fibers of
vegetable, regenerated or synthetic origin or mix-
25 tures thereof in a conventional manner in such a way
that the multifilament yarn is virtually completely
covered.

The high speed spun polyester multifilament yarn
envisioned for use as the core material hasz a high

30 orientation, which ie reflected in a high birefringence.
Typical values for the birefringence are within the range
from 15 x 10-* to 40 x 10,

After high speed spinning, the multifilament yarn is
drawn to a high draw ratio to maximize its stxength. It
35 is known to the person skilled in the field of fiber
production that there is a maximum obtainable strength,
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5 ratio, that the maximum strengths are obtained for the

high speed spun multifilament yarn in question at a

breaking extension of about 15%. This is also to be
understood as including strengths wh:l.ch are up to 30%

below the maximum value.

10 The spinning of the overwrapping yarn onto the cote
- material can take place in a conventional manner. Pro-
' cesses for producing such sheaths are known for example
from DE-A2,436,997.

The Examples which follow illustrate the .invention
15 without limiting it:

Example 1 _
A polyethylene terephthalate multifilament yarn is

produced by melt spinning and taken off at 2000 m/min.

The polyethylene terephthalate used has a relative

20 viscosity of 1.940. The high speed spun multifilament

yarn, which has a birefringence of 18 x 10-?, is then

o drawn at 75°C to a ratio of 2.97:1 and then set. The

setting temperature is 230°C. This multifilament yarn is

used to produce a core yarn by spinning cotton onto it.

25 Two of these core yarns are folded together to form a

thread and then dyed. The properties of the individual
production stages are listed in Table 1.

Example 2 (comparative example)

Example 1 is repeated to produce a core yarn from
30 - polyester multifilament yarn and cotton, and to fold and
dye it. However, in contradistinction to Example 1 the
core material used is not a polyester multifilament yaxn
which has been spun at high speed but a commercially
available high strength polyester multifilament yarn. The

sewn
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The core yarns of the invention usually give seam; 3 TPIamylre
than 35 daN, preferably from36 to 10 41 daN. ; ven to
core yarns which have a final | i neqQ adensity oOf fro dtex
In particular from 130 to 750 dtex. The fllarrentary core of the

core yarn acpvepengies tof 1thei numbividugl eprodicribns sthgasgaragensity of
from45 to one core is present in the core
yarn, this Ilﬁeg‘r99 g gi?téésfgc@ﬁggnﬁl y multiplied by t he nunber of

cores. Preferably the core yarn according to the invention-20
.conprises twpaBudugl ly tw sted cores, which are in turn each sheat hed
with fibers al vegetable regenerated or synthetic origipn in such a
way that the core is virtually Example 1 Example 2
Multifilament:
5 Linear dengity dtex 138.4 138.0
Breaking strength eN 926 965
Tenacity cN/tex 66.9 70.0
Breaking extension 2 12.8 17.0
Extension at 45 cN/tex % 6.6 8.2
. 10 Loop temacity eN/tex | 42.8 40.2
' Hot air shrinkage 200°c 5 7.9 7.0
Core yarn/cotton
Yarn count m 48.7 48.0
Linear denaity dtex 205.2 208.0
15 Breaking strength oN 891 894
Tenacity o cN/tex | 43.4 43.0
Breaking extension % 14.6 17.1
Raw thread: :
Twist 8 ' T/m 780 780
20 x22 T/m 640 690
- Linear density d/tex 411.5 424.0
Breaking strength cN 1904 1952
Tenacity - o oN/tex | 46.3 46.0
L Breaking extension % 14.2 18.4
25 Hot air shrinkage 180°c & 5.8 4.3
Dyed thread: :
Linear density dtex 421.8 425.0
Breaking strength cN 1840 1858
| Tenacity cN/tex 43.7 43.7
30 Breaking -extension ] | 18.8 21.2
Extension at 300 oN ) 3.1 2.4
Hot air shrinkage 180°C & 1.6 1.8
Loop tenacity cN/tax 31.4 28.5
Seam strength (nl0) dan 38.9 34.5
' (35.6~-41.2) (32.3~37.6)
35 Sewing test of dyed thread:*)
Sewn length em . |933 768

") 4 plies of cotton twill (350 g/m?; 5000 stitches/min; 4
stitches/cm; yarn tension 220 cN) '
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1. A core yarn comprising at least one filamentary core
made of a polyester material and sheathed with
fibers of vegetable, regenerated or synthetic origin

5 or mixtures thereof in such a way that the core is
virtually completely covered, wherein
a). the polyester material of the core filaments
" has an average molecular weight corresponding to
a relative solution viscosity (determined on
10 solutions of 1 g of polyester in 100 ml of di-
chloroacetic acid at 25°C) of at least 1.9, and
b) the core has a specific strength of at least
60 cN/tex,
this core yarn producing a seam length to rupture of more
15 than 800 cm in a sewing test under aggravated conditions,
said sewing test being carried out on four plies of
cotton twill of basis weight 350 g/m? with 5000 stitches/
min, four stitches/cm, a sewing tension of 220 cN and
with sewing in the forward direction.

20 2. The core yarn of claim 1, wherein the polyester
material of the core is polyethylene terephthalate
or a copolj'ester that contains recurring ethylene
terephthalate units.

3. The core yarn of claim 1, wherein the filament-
25 forming polyester has an average molecular ‘weight
correspond:.ng to a relative solution viscosity
(determined on solutions of 1 g of polyester in
100 ml of dichloroacetic acid at 25°C) of from 1.9
to 2.4.

30 4. The core yarn of claim 1,: wherein the core. has a
specific strength of from 65 to 90 cN/tex.

5. The core yarn of claim 1, wherein the overwrapping
yarn is cotton.
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provided they arﬁnﬁﬂktﬁpl;?a% ked oﬁ&ﬂ{;!:é%%”g protection on the core during
sew ng. Exanpl es o ers vegetable origin are cotton fibers.

Exanpl es of fibers of regenerat ed origin are cellulose 15 fibers
obtai nable py thg 1&38&39‘39%&0@%%&“:;:1 coEeafalrag, oo eingl thent hetic

origin are flbers nad synthetlc splnnable polymers and
pol ycondensat i on™ surﬁ?oﬂﬁcts for exanple pol yam des, polyacrylonitrile
and in particuiprppoliedihgrmultifilament yarns based on poly-

esters having an average molecular weight cor-
responding to a relative solution wviscosity
(determined on solutions of 1 g of polyester in
10 100 m1 of dichlorocacetic acid at 25°C) of at
least - 1.9 by melt espinning polyester with a
takeoff speed of at least 1500 m/min, preferably
from 1900 to 3200 m/min, and subsequently drawing
Wmmmmtmmmammmg

15 " styength at a bréaking exténsitnof about 15% vhich maximum

breaking” stkength’ corresponds to the maximm breaking ]
strength cbtainable for the yarn in question

or is up to 30% below that value, and

_ ii) sheathing this multifilament yarn with fibers

20 of vegetable, regenerated or synthetic origin or
mixtures thereof in a conventional manner in such
a way that the multifilament yarn is wvirtually
completely covered. -

8. The process of claim 7, wherein the core material

25 used is a polyester mmltifilament yarn which has a
birefringence of from 15 x 10 to 40 x 10-° before
drawing.

9. The process of claim 7, wherein the core material
used is a multifilament yarn which was spun at high
"30 speed from polyethylene terephthalate or a copoly-

- ester that contains recurring ethylene terephthalate
units and which was drawn at temperatures of from 75
to 100°C, the draw ratio used being such that the
yarn has a fnaximin breaking stresigth a¥ a breaking ‘extension

35 of about’ 153 which maximur bréaking stréfigth correstonds to the
| “bfeah.ng stmeng‘ﬂ'x ‘cbtainakle Im':_ﬂxeyamih' |
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. Over wr appi ng clgl ”t ose whi { ‘érr et tlas Be
“essentially: mmm Hﬂ;l Iwr boxyl i ¢ aci ds, ﬁir‘m g 1, 5-
or 2,6- napht -2Qi3d - i sopht h articul ar

tetephthallc 25 acid, and aliphatic diols of ' from2 to 6, in partlcular
ffom2 to 4, car tiontor eig. u;etﬁwlzmewlmothat ¥alue. propanediol or
17 4- but anedi ol , by cocondensation. It is ‘al so possible to use .

hydr oxycar boxylic acids as startlng materials for polyesters. 30 The

abovenenti db@d The ypsoeessr efl claim 73| whermin [bthe coremmiteriaby
Corporati on a%,6&s YW Rl 18 andhe YR, spup sRTRIGhSsgled HRUR' I C

di carboxylic aci r_sebacl ¢ acid,
or of polygl yco|goiyethylene terephthalate or from a copolyester '

5 that contains recurring ethylene terephthalate units
and has a specific strength of from 65 to 90 cN/tex.

11. The use for producing core yarns of polyester multi- .
filament yarns which are melt-spun with a takeoff
speed of at least 1500 m/min, preferably from 1900
10 to 3200 m/min, and then drawn. :
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triethylene gl ycol (1, 2- dl% ﬁ?f b Sﬁet hoxy) ethane) _or - - else of m nor
-~anount s of hi gher polyethyl ene glycols Anot her opt.i on, 2 affects

in particular the dyeing 5 charact efistits of tl‘lnes&ar}ﬁsyéa;;ﬂs écéordl ng to

__the \J“I‘I/VE’tIOI’l is to incorporate sulfo- conta| 73
exarqaLe\w sul aI Ic acid units. T I’H[Hﬂﬁ he final
~ tehacity: of the core yarns according to t e |nv s onthe
degree of 1 0 @é@ esPPh | '
the core maf F% pqgﬁ%%ggr ee 0 con?}ehga?legn q;%
reflected i alit sproduot:l.m} eregf crngd cusef of sééﬁﬁﬁﬂéatﬂ eqteg_ a hi gh

vi scosity, ita(lso ii:‘:oduc:.nba&b!-ehy%‘né' nal tenacities. 15 The
pol yesters used accor |ng o the I'nvention as core

There are described core yarns with selected filmentm ' |
polyester cores. In the core yarns, a) the polyester
material of the core filaments has an average molecular
weight corresponding to a relative solution viscosity
(determined on solutions of 1 g of polyester in 100 ml of
‘dichloroacetic acid at 25°C) of at least 1.9, and b) the
core has a specific strength of at least 60 cN/tex, the
core yarns producing a seanm length to rupture of more
than 800 cm in a sewing test under aggravated conditions,
said sewing test being carried out on four plies of

' cotton twill of basis weight 350 g/m’ with 5000 stitch-
es/min, four stitches/cm, a sewing tension of 220 cN and
with sewing in the forward direction.

The core yarns are obtainable by a process comprising the
measures of: i) producing multifilament yarns based on
polyesters having an average molecular weight correspond-.-
ing to a relative solution viscosity (detexrmined on
solutions of 1 g of polyester in 100 ml of dichloroacetic
acid at 25°C) of at least 1.9 by melt spinning polyester
with a takeoff speed of at least 1500 m/min, preferably
from 1900 to 3200 m/min, and subsequently drawing under
conditions such that the yarn has a breaking extension of
about 15% and a breaking strength which corresponds to
the maximum breaking strength obtainable for the yarn in
question or is up to 30% below that wvalue, and

ii) sheathing this multifilament yarn with fibers of
vegetable, regenerated or synthetic origin or mixtures
thereof in a conventional manner in such a way that the
multifilament yarn is virtually completely covered.
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2L82 materials for producing core yarns

The present invention relates to novel core yarns, which
contain a selected core material, to adapted processes
for producing them, and to the use of selected polyester
materials for producing core yarns.

Core yarns are known per se and are used in particular as
sewing threads. Sewing threads of this type usually
comprise one or more core yarns, each of which comprises
a filamentary core made of a synthetic material and
sheathed, by spinning, with fibers of vegetable, regen-
erated or synthetic origin or mixtures thereof in such a
way with simultaneous twisting that the core is virtualiy
completely covered. Core yarns of this type are known for
example from DE-B-1,550,040, DE-~-U-75-37,019
DE~A-2,436,997 and EP-A-241,857.

In these prior art core yarns, the filamentary cores are
made of a high strength synthetic material, while the
sheathing generally makes no significant contribution to
the strength of the yarn. The sheathing serves primarily
to protect the core material from overheating when
subjected to high mechanical stress, for example when
used in industrial sewing machines.

Various core materials have been proposed for core yarns.
For instance, DE-A-2,436,997 and EP-A~-241,857 disclose
high strength polyester filaments. |

Furthermore, EP-Arl??,ZOO,discloses maltifilament feed
yarns for sewing vains, produced “from macro-molecular
polyester material by high speed spinning and drawing to

phthalate-units.
have a breaking
30

obs seleBbhd CgbRy-COT e



: MENT SHERT
- 8- To produce the core yarn of the invention, t1ReE-%1éAFCE"LNi S"‘“Fr'l I
s used is a polyester multifilament yarn which was spun at high s
then drawn to a high draw ratio to maximze its §t er%)QI'NOVI'ﬁ,%%us f
such high strength 5 vyarns spun at high speeds for producin S
has not been described before and, I'i ke the prodgction of

yarns, conpri geg;iRidrai rtatﬁﬁ.o§u'?ﬁécﬂrd§iféﬁ'bn05ft8&re et SR Bir-ERY@AE-ON.
The invention a cordtnﬁ,léy al so grgxl def a gr_ecess for 10 %{ﬁr ducing core
yarns, conpri ®PRGFLH 2 Rptesegplicitly menfiopedy, Ehgy i ¥AF3fent
yarns based oknpwhyfst¢mrthis publicaltivhnganrbevmrompssed dagoasewbnght
correspondi Ng¢hPeads which@hh$b2hl 18ng0'sdlhnOn ellgthohiikx( dgeaFaed on
sol u- tFang g?"f%q?ho?#) I egt@eg [ 180% of di chI%E)Jr%o- 15
acetic acPd aF°2§€EH’1‘€)a als 3}5{’{9 £ 19\9‘ gepp shrepgth. ni ng
pol yester with a takeoff speed of at |east

In the train of the continuing improvement in the produc-

tivity of industrial sewing machines, which is reflected

inter alia in ‘a higher number of stitches per unit time

and/or in improved machine speeds, there is a need for

10 sewing threads which can be used under aggravated sewing
conditions and whose rupture rate is very low. Further-
more, the seam produced must be strong.

The present invention makes available a sewing vyarn
having the desired property profile.

15 The present invention accordingly provides a core yarn
comprising at least one filamentary core made of a
polyester material and sheathed with fibers of vegetable,
regenerated or synthetic origin or mixtures thereof in
such a way that the core is virtually completely covered,

20 wherein _ -

a) the polyester material of the core filaments
has an average molecular weight cbrresponding to
a relative solution viscosity (determined on
solutions.of 1 g of polyester in 100 ml of di- |

25 chloroacetic acid at 25°C) of at least 1.9, and
‘b) the core has a specific strength of at least
60 cN/tex,

this core yarn producing a seam length to rupture of more
than 800 cm in a sewing test under aggravated conditions,
30 said sewing test being carried out on four plies of
cotton twill of basis weight 350 g/m? with 5000 stitches/
min, four stitches/cm, a sewing tension of 220 cN and
with sewing in the forward gi;gction,. o

e
* -

T

As used herein, 'Ehe" words "sheathed with fibers ... in
35 ‘such a way that the core is virtually completely covered*
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The term "specific strength" is the ratio of breaking
strength to linear density at the instant of rupture.

It has been found that the use in the production of core
yarns of polyester multifilament yarn which has been spun
at high speed and drawn to a high draw ratio leads to
products which have not only the desired high yarn

strength but also other advantageous application
properties.

For instance, the core yarn obtained has excellent loop
tenacities and shrinkage properties and produces seams of
excellent strength.

The tenacity (measured by the method of DIN 53 834) of
the core yarns according to the invention is usually more
than 40 cN/tex, preferably from 42 to 46 cN/tex. The
tenacity is the breaking strength divided by the use
linear density of the total core yarn.

The loop tenacity (measured by the method of DIN 53 843)
of the core yarns according to the invention is usually
more than 29 cN/tex, preferably from 30 to 34 cN/tex.

The extension under a load of 300 cN (measured by the
method of DIN 53 834) of the core yarns according to the

~ invention is usually less than 3.5%, preferably from 2.8

to 3.2%.

Ehe _breaking extension (measured by the method of
DIN 53 834) of the core yarns according to the invention

I'sS a maxi.-num obt ai nabl e
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conventional manner. Pro- cesses for producing such sheaths are knovvn
for exanpl e wphefig0*®Ende. 48F. SRFinkage (measured by the method of

DIN 53 866 Part 3) of the core yarns according to the

5 invention is usually less than 2%, preferably from 1.4 to
' 1.8%.

The favorable combination of properties, in particular of
tensile and transverse strengths of the core material

~used according to the invention, leads to particularly
10 good sewing properties.

These can be characterized by means of a specially
developed testing method as described in DE~A-3,431,832 -
a sewing test on an industrial sewing machine under stan-
dardized conditions. The length of the seam .produced
15 provides information about the suitability of the yarn.
The industrial sewing machine used is a Pfaff, and it is
equipped with a needle Nm 90; a backstitch seam is sewn
using four stitches per centimeter and a sewing speed of
5000 stitches per minute. The yarn tension is 220 cN. The
work is a four-ply pile of cotton twill having a basis
weight of 350 g/m® per ply and 33 warp and 20.5 weft
threads per centimeter. It is in fact a standard fabric
for workwear. The reported "sewn length" is the length of

the seam in centimeters until the yarn broke and repre-
25 sents an average of ten runs per bobbin.

20

Under these test conditions the core yarns of the inven-
tion result on forward sewing in "sewn lengths" of more
than 800 cm, preferably from 875 to 1050 cm.

The seam strength is a further parameter for evaluating
the properties of sewing yarns. It is determined by using
an industrial sewing machine, for example from Pfaff, at
the above-specified machine setting. In this case the
upper and lower threads are the same and are each a
ength of the core yarn according to the invention. The

30



The Exanpl es which follow illustrate the invention 15 wflﬁﬁﬁﬁﬂ it:
; Exanple 1 A pol yethyl ene terephthalate nultifilangntj yarn is B
produced by nelt spinning and taken off at 2000 mf m n. 21080y 1
pol yet hyl ene terephthalate used has a reI ative 20 |vi sc05|ty 019 ﬁ 940.
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18 x 10[err], I t
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Exanpl e 2 (conparative I'S repea uce a
core yarn f%omskrenghhy @ﬁeﬁ‘ M%l‘fid%lrﬂm maﬂh%rfﬁnﬁi%@t%wtgoiﬁol d and

determined in a tensile tester using an extension rate of
10 cm per minute.

The core yarns of the invention usually give seam

. strengths of more than 35 daN, preferably from 36 to
10 41 daN.

Preference is given to core yarns which have a final

linear density of from 100 to 1500 dtex, in partlcular
from 130 to 750 dtex. '

The filamentary core of the core yarn according to the

15 invention preferably has a linear density of from 45 to
300 dtex. If more than one core is present in the core
-yarn, this linear density is accordingly multiplied by
~the number of cores.

Preferably the core yarn according to the invention
20 comprises two mutually twisted cores, which are in turn

each sheathed with fibers of vegetable, regenerated or

synthetic origin in such a way that the core is virtually

completely covered.

)

The weight ratio of core to overwrapping fiber in the
25 core yarn of the invention is usually from 30:70 to

50:50, preferably about 40:60.

Core and overwrapping fibers differ in general in their
linear density. The core filaments usually have a lipear
density of from 2 to 10 dtex. The linear density of the -

30 overwrapping fibers is usually from 1 to 2 dtex in the
case of polyester fibers.

&~ .
The core material of the core yarn according to the
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cations. The core material is used in the form of multi-
filament yarns.

The overwrapping yarn of the core yarns according to the
invention .can in principle be composed of any desired
fiber. Here the term "fiber" is to be understood in its
widest sense, i.e. as continuous filament fiber or as
staple fiber. Nor is the overwrapping yarn subject to any
restrictions as regards its material. It is possible to
use fibers in the widest sense of vegetable, regenerated
or synthetic origin, provided they are suitable for
conferring protection on the core during sewing.

Examples of fibers of vegetable origin are cotton fibers.

Examples of fibers of regenerated origin are cellulose
fibers obtainable by the xanthate process.

‘Examples of fibers of synthetic origin are fibers made of
synthetic spinnable polymers and polycondensation

products, for example polyamides, polyacrylonitrile and
in particular polyesters.

Suitable polyestérs for the core material and optionally
the overwrapping yarn are in particular those which are
obtained essentially from aromatic dicarboxylic acids,
for exampie 1,4-, 1,5- or 2,6-naphthalenedicarboxylic
acid, isophthalic acid or in particular tetephthalic
acid, and aliphatic diols of from 2 to 6, in particular
from 2 to 4, carbon atoms, e.g. ethylene glycol, 1,3-
propanediol or 1,4-butanediol, by cocondensation. It is

" also possible to use hydroxycarboxylic acids as starting

materials for polyesters.

‘The abovementioned polyester raw materials may be
modified by incorporation as cocondensed units of small
amounts of aliphatic dicarboxylic acids, e.g. giutaric
acid, adipic acid or sebacic acid, or of polyglycols,

eri al
ht hi gh
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The upper limit for the final tenacity of the core yarns
according to the invention depends on the degree of

10 condensation chosen for the polyester material used in
the core material. The degree of condensation of the
polymer is reflected in its viscosity. A high degree of
condensation, i.e. a high viscosity, leads to particu-
larly high final tenacities.

15 The polyesters used according to the invention as core
materials have a relative solution viscosity (determined
on solutions of 1 g of polyester in 100 ml of dichloro-
acetic acid at 25°C) of at least 1.9.

Preference is given to using polyesters which have a
20 relative solution viscosity of from 1.9 to 2.4, in
particular from 1.95 to 2.1. -

A preferred polyester material for producing the core and
- optionally the overwrapping yarn of the core yarns
according to the invention is polyethylene terephthalate

25 or a copolyester that contains recurring ethylene tere-
phthalate units.

The cores of the core yarns according to the’ invention
have a breaking strength of at least 60 cN/tex, prefer-
ably from 65 to 90 cN/tex.

30 ‘_Partj.cular preference is given to the combination of
polyester core and cotton overwrap.
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not been described before and, like the production of

these yarns, comprises part of the subject-matter of the
present invention.

The invention accordingly also provides a process for

producing core yarns, comprising the measures of:
i) producing multifilament yarns based on polyesters
having an average molecular weight corresponding to
a relative solution viscosity (determined on solu-
tions of 1 g of polyester in 100 ml of dichloro-
acetic acid at 25°C) of at least 1.9 by melt spin-
ning polyester with a takeoff speed of at least
1500 m/min, preferably from 1900 to 3200 m/min, and
subsequently drawing under conditions such that the
yarn has a breaking extension of about 15% and a
breaking strength which corresponds to the maximum
breaking strength obtainable for the yarn in
question or is up to 30% below that value, and
ii) sheathing this multifilament yarn with fibers of
vegetable, regenerated or synthetic origin or mix-
tures thereof in a conventional manner in such a way

that the multifilament yarn is virtually completely
covered.

The high speed spun polyester multifilament yarn
envisioned for use ‘as the core material has a high
orientation, which is reflected in a high birefringence.

Typical values for the birefringence are within the range
from 15 x 10-* to 40 x 10-%.

After high speed spinning, the multifilament yarn is
drawn to a high draw ratio to maximize its strength. It
s known to the person skilled in the field of fiber
production that there is a maximum obtainable strength,
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breaking extension of about 15%. This is also to be
understood as including strengths which are up to 30%

below the maximum value.

10 The spinning of the overwrapping yarn onto the core
material can take place in a conventional manner. Pro-

cesses for producing such sheaths are known for example

The Examples which follow illustrate the 'invention'
15 without limiting it: '

Example 1
‘A polyethylehe terephthalate multifilament yarn is
produced by melt spinning and taken off at 2000 m/min.
The polyethylene terephthalate used has a relative
20 viscosity of 1.940. The high speed spun multifilament
yarn, which has a birefringénce of 18 x 10"*, is then
drawn at 75°C to a ratio of 2.97:1 and then set. The
setting temperature is- 230°C. This multifilament yarn is
used to produce a core yarn by spinning cotton onto it.
25 Two of these core yarns are folded together to form a
thread and then dyed. The properties of the individual
production stages are listed in Table 1. '

Example 2 (comparative example)

Example '1 is repeated to produce a core yarn from
30 polyester multifilament yarn and cotton, and to fold and
dye it. However, in contradistinction to Example 1 the
core material used is not a polyester multifilament yarn
which has been spun at high speed but a commercially
available high strength polyester multifilament yarn. The
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5. The core yarn of claim1, wherein the overw apping
cotton. Table 1
Example 1 Example 2
Multifilament:

5 Linear density dtex 138.4 138.0
Breaking strength cN 926 965
Tenacity cN/tex 66.9 70.0
Breaking extension L 3 12.8 17.0
Extension at 45 cN/tex L] 6.6 8.2

10 Loop tenacity cN/tex | 42.8 40.2
Hot air shrinkage 200°c § 7.9 7.0
Coére yarn/cotton .
Yarn count Nm 48,7 48.0
Linear density dtex 205.2 208.0
15 Breaking strength cN 891 894
Tenacity cN/tex 43.4 43.0
Breaking extension % 14.6 17.1
Raw thread: . .
Twist S T/m 780 780
20 x22 T/m 640 690
Linear density d/tex 411.5 424.0
Breaking strength oN 1904 1952
Tenacity CN/tex 46.3 46.0
'Breaking extension % 14.2 18.4
25 Hot air shrinkage 180°C & 5.8 4.3
Dyed thread:
Linear density dtex 421.8 425.0
Breaking strength CcN 1840 1858
Tenacity cN/tex | 43.7 43.7
30 Breaking -extension % 18.8 21.2
Extension at 300 cN L 3.1 2.4
Hot air shrinkage 180°c % 1.8 1.8
Loop tenacity _CN/tex 31.4 28.5
Seam strength (nl0) danN 38.9 34.5
{35.6-41.2) (32.3-37.6)
35 Sewing test of dyed thread:*)
Sewn length cm 933 768
<) .4 plies of cotton twill (350 g/m?; 5000 stitches/min;

stitches/cm; yarn temsion 220 cN)

4
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made of a polyester material and sheathed with
fibers of vegetable, regenerated or synthetic origin
or mixtures thereof in such a way that the core is
virtually completely covered, wherein
a) the polyester material of the core filaments
has an average molecular weight corresponding to
a relative solution viscosity (determined on
solutions of 1 g of éolyester in 100 ml of di-
chloroacetic acid at 25°C) of at least 1.9, and
b) the core has a specific strength of at least
60 cN/tex,
this core yarn producing a seam length to rupture of more
than 800 cm in a sewing test under aggravated conditions,
said sewing test being carried out on four plies of
cotton twill of basis weight 350 g/m? with 5000 stitches/
min, four stitches/cm, a sewing tension of 220 cN and
with sewing in the forward direction.

2, The core yarn of claim 1, wherein the polyester
material of the core is polyethylene terephthalate

or a copolyester that contains recurring ethylene .

terephthalate units. -

3. The core yarn of claim 1, wherein the filament-
forming polyester has an average molecular weight
corresponding to a relative solution viscosity
(determined on solutions of 1 g of polyester in

100 ml of dichloroacetic acid at 25°C) of from 1.9
to 2.4.

4, The core yarn of claim 1, wherein the core has a
specific strength of from 65 to 90 cN/tex.

5. The core yarn of claim 1, wherein the overwrapping
yarn is cotton.
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of claim?7, erei erial o« used is a nultifilanment
yarn whi ch was sp_uﬁngpghlgg#e%‘g@ée& °°nd§iﬁé'é’(§lsf'rom pol yet hyl ene terephthal ate
or a copoly- ester that contains recurring ethylene terephthal ate

units and whi gh vap prevesat £6MBLEALEIRS Gbré IPENS, comprising Ehe
100[err]C, the draw ratio usgd bei ng such that the yarn has a

maxi num brseaki ng sf“F&ﬁBFﬁsa? :

a braeking extension 35 of about 15%
whi ch maxi mum br eaki ng) spredgeing omubtifitament tyarns based onmpalymm

breaking strength obtgsBakenh@ingn@ny dverae molecular weight cor-
responding to a relative solution wviscosity '

(determined on solutions of 1 g of polyester in

10 100 ml1 of dichloroacetic acid at 25°C) of at

least 1.9 by melt spinning polyester with a

takeoff speed of at least 1500 m/min, preferably

from 1900 to 3200 m/min, and subsequently drawing

under cohditions guch that The yain has & wmaxifn breaking

15 strength at a breaking extension of about 15% vhich maximm

- e e et A - . d—-— - — - m e g e em e e—

breaking” stiength” corresponds to the maximm breaking
strength obtainable for the yarn in question

or is up to 30% below that value, and

ii) sheathing this multifilament yarn with fibers
20 - of vegetable, regenerated or synthetic origin or

mixtures thereof in a conventional manner in such

a way that the multifilament yarn is virtually

completely covered.-

8. The process of claim 7, wherein the core material

25 used is a polyester multifilament yarn which has a
' birefringence of from 15 x 10" to 40 x 10~ before
drawing. '

9. The process of claim 7, wherein the core material
used is a multifilament yarn which was spun at high
30 speed from polyethylene terephthalate or a copoly-
ester that contains recurring ethylene terephthalate
units and which was drawn at 'temperatures of from 75
to 100°C, the draw ratio used being such that the
yarn has a fraximim break:l.ng strength &t & breaking extension
35 of about’ 15% vhich maximumi bréaking sti€figth corresponds to the
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"process of claim7, wherein the core material
qul tifilament ‘yarn spun at high speed from pol
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speed of at | eas

dr awn.

10.

11.
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mel t-spun with a takeoff
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The process of claim 7, wherein the core material
used is a multifilament yarn spun at high speed from
polyethylene terephthalate or from a copolyester
that contains recurring ethylene terephthalate units
and has a specific strength of from 65 to 90 cN/tex.

The use for producing core yarns of polyester multi-
filament yarns which are melt-spun with a takeoff
speed of at least 1500 m/min, preferably from 1900
to 3200 m/min, and then drawn.
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CORE YARNS WITH A CORE OF HIGH STRENGTH POLYESTER
MATERIAL, PRODUCTION THEREOF AND USE OF SELECTED
POLYESTER MATERIALS FOR PRODUCING CORE YARNS

ABSTRACT

The instant invention relates to core yarns selected
core threads of polyester material, a process for their
manufacture and their use. The core vyarns are
characterized in that

a) the core thread consists of filaments of £fiber-
forming polyester which has an a'irerage molecular
weight corresponding to a relative solution
viscosity of at least 1.9,

b) the core thread has a specific strength of at least
.60 cN/tex, and

c) the seam length to rupture of the core yarn is more

than 800 cm in a sewing test under aggravated
conditions.
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