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Textile sheet structures obtained from such ?laments
are of limited use and lack the desired softness and the

-

required silk-like luster. Moreover, they leave much to
be desired in terms of covering power.

.

US. Pat. No. 3,966,865 teaches the manufacture of
textile ?ber structures from multicomponent ?laments

The invention relates to ?ber structures such as staple
?bers, ?laments, yarns, and sheet ‘structures such as

of polyamide and other polymers by using for ?brilla

woven fabric, warp‘knits, webs and the like of split

tion an aqueous emulsion of 1.5 to 50 wt. v% benzyl
alcohol and/or phenylethyl alcohol obtained by means

multicomponent ?bers as well as to a process for the

manufacture of such structures by splitting multicompo

of a surfactant. A prerequisite is that the treatment solu
tion transmits less than 20% of the light having a wave
length of 495 nm. One drawback of this process is that
the composition of the treatment agent as well as the
treatment conditions must be accurately controlled. It is

nent ?bers. by treatment thereof with organic solvents.
BACKGROUND OF THE INVENTION
A number of processes are known for obtaining a
?ber from two or more incompatible polymer compo

extremely dif?cult to obtain a speci?c degree of ?brilla
tion with this process; frequently, the ?brillation of the
?lament is only incomplete. Also, the textile sheet struc

nents, whereby the polymer components may be distrib
uted over the ?ber cross-section in many different ways.

Also, various methods have been tried to separate the

ture must be subjected to a relatively long treatment to

components of multicomponent ?bersafter spinning.

induce any appropriate ?brillation. This treatment

Okamoto in an article entitled “Ultra-Fine Fiber and

causes the ?bers to readily stick to one another. There is

Its Application”, Japan Textile News, November 1977,

also the risk of chemical modi?cation of polyamides
during treatment so that the end product no longer has
the required characteristics.
I
Similar processes are also described in US. Pat. No.
4,073,988 which mentions a series of other organic sol

pp. 94-97 and December 1977, pp. 77-81, summarized

known techniques for making ?ne-denier ?bers and in

particular, the ultra-conjugate (converging) ?ber spin
ning method (Integral Fiber’s Method). The ?ber pro
duced is described as having “islands-in-a-sea”.

‘

vents used as solutions or emulsions in water. Essen

U.S. Pat. No. 3,531,368 illustrates the details of sev
eral types of nozzles referred to in the aforesaid

tially the same drawbacks are experienced with these
procedures as mentioned above in connection with US.
Pat. No. 3,966,865. Furthermore, considerable dif?cul
ties are experienced in processing aqueous solutions of

Okamoto article and describes a process for the manu
facture of a matrix micro?lament yarn wherein a great

many very ?ne micro?laments (segments) of compo
nent A are surrounded by a matrix component B and

emulsions containing organic solvents; the recovery of

separated from each other by the latter. This type of
structure is obtained by ?rst pre-molding bicomponent
structures material is simultaneously forced into each
segment formed by the above mentioned radial thin
layers and the wall of the line, to embed the above

pure organic solvents for further use is not only com
plex, but there are various problems in water decontam
ination with are signi?cant especially in terms of anti

pollution.
U.S. Pat. No. 3,117,362 describes the treatment of

multicomponent ?bers with acetone. Although the ?la

mentioned thin streams between the stream of the latter

ments are treated for ?ve minutes in the solvent, there

spinning material. Finally, the combined stream is ex

truded through the discharge opening without disrupt
ing the flow line of the thin layer. Although FIGS. 1-6
of this patent illustrate cross-sections with segments
from three to six, the production of ?laments with three
and ?ve 'or more segments (with the exception of six

40

was no signi?cant separation and only partial splitting is
achieved when drawing the ?lament over a sharp edge.

Complete splitting was only achived after repeating

such mechanical aftertreatment three times.
Although a number of methods for splitting multi
segments) is dif?cult. Moreover, the spinning heads 45 component ?bers and obtain corresponding ?ber struc
tures are known, there is still a need for improved pro
described in this patent are also dif?cult to make and
cesses leading to ?ber structures having better proper
conversion of the spinning heads from one cross-section
ties. Accordingly, an object of the invention is to pro
to another, for example from four segments to six seg~
vide a process permitting the manufacture of ?ber struc
ments, matrix andysegment ?laments is not described;
tures by splitting of multicomponent ?bers simply, eco
rather, this patent merely teaches one to dissolve or
nomically and reproducibly to a speci?c, desired degree
decompose one of them with water or organic solvents.
In U.S. Pat. No. 3,540,080, a great many yarn cross
sections having more than two segments composed of
different polymer components are disclosed. All seg
ments are composed of different polymer components,
not separated by a matrix component. Moreover, most

of splitting.

the yarn cross-sections are encased in the matrix com

in the textile and industrial sector.

Another object is to provide ?laments that can be

completely separated giving a uniform bundle structure
distinguished by a very ?ne denier, a soft, silk-like hand,
a high covering power having many varied applications

An object of the invention is to provide patterned,
developments in the ?eld of multicomponent yarns,
dyeable knit goods characterized by variations in opti
these yarns cannot be separated by mechanical and/or 60 cal transparency or relief effects having a very pleasing
ponent. Although it is the objective of many recent

chemical aftertreatment into a yarn bundle composed of

appearance and a pleasant soft textile hand and excellent

extremely ?ne ?laments and/or?bers.

drape.

>

-

In British Pat. No. 1,104,694, ?ne denier ?laments are

Another object of the invention is to provide a web

obtained from matrix-?bril ?laments by preliminary

characterized by an especially high density and unifor
treatment of the matrix-?bril ?laments, e.g. by treat 65 mity, high covering power and good tenacity and par
ment with heat, solvents or swelling agents followed by
ticularly by a high degree of mutual matting of the
flexural stressing. However, this process results in ?la
?bers which may further be bonded at the points of
ments with only a partial and very uneven ?brillation.

intersection of segments and/or matrix ?bers.

3
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matrix or the segments have a higher shrinkage rate
than the other.
Methods of determinating the induction time are

DESCRIPTION OF THE INVENTION
In the context of the invention, “?ber structure”
includes linear structures, such as staple ?bers of deter
minate lengths as well as virtually continuous linear
structures, such as ?laments, or yarns from continuous
?bers and also sheet structures such as woven, knitted,
laid fabrics, webs or ?eeces and ?ocked substrates.

given in two articles by N. L. Lindner in Colloid and
Polymer Sci. 255, pp. 213 et seq and 433 et seq ( 1977),
which are incorporated herein by reference.
The term “essentially nonset”, as used herein, means

that the multicomponent ?bers before treatment with
the solvent have not speci?cally been subjected to ther

Sheet structures provided on one or both sides with a

pile or the like and three dimensional structures, such as H 0 mal treatment in such a way that the initial shrinkability
wadding, loose or compressed molded or non-molded
resulting from the spinning and/or drawing conditions
?ber structures are also included.

would have been entirely or partly eliminated. Further

As used herein, the term shrinkable means that the
polymer of the matrix or segment in the yarn cross
section will shrink, that is, will become shorter as a
result of the solvent treatment of the invention.

more, setting e. g. with chemical agents, except as herein

described, should be avoided before the actual splitting
treatment.

The term “?ber” in the framework of the invention
means both ?bers of ?nite length such as short cut of

The shrinkage capacity of the ?ber depends upon its
history and shrinkage conditions such as temperature,

conventional staple ?ber, and substantially continuous

treatment times, solvent used, etc. The shrinkability of

structures, such as ?laments.

the ?bers is especially in?uenced by conditions prevail
ing during the spinning and/or drawing of the ?bers.

nents arranged as matrix and plural segments” means

Adequate shrinkage according to the invention can
be imparted to the ?ber generally by drawing the ?bers

?bers having individual segments and matrix arranged
continuously and uninterruptedly along the ?ber axis in

in the conventional manner used in the production of
polyester ?laments to three times or more the original

such a way that the ?ber cross section is essentially the
same over the entire ?ber length. The matrix refers to

length thereof. Adequate shrinkage can also be
achieved by drawing off the spinning ?lament at ele

the component in which the other components (seg

As used herein, “multicomponent ?bers with compo

ments) are encased or embedded. Examples of ?ber
vated speed and subjecting it to a low draw ratio. Also,
cross sections especially suitable within the framework
air drawing as conventionally used in the production of
of the invention are shown in FIGS. 1-7, whereby a
spinning webs may lead to the required shrinkage.
30 represents the matrix and b the segments.

The important point is that either the matrix compo~

The term “mutually incompatible” polymers means

nent or segment components exhibit a signi?cant

that the polymers cannot be mixed with each other and

shrinkage in the solvent. Expediently, the shrinkage

do not enter into any chemical reaction with each other

should be at least 10%, with a shrinkage of at least 15%

and that in particular e.g. when mixed together in the
35 melt or as component spun together side by side to a

being preferred.

'‘

Whether the production conditions lend a suf?cient
shrinkage need not necessarily be tested with the multi

multicomponent ?ber, exhibit a distinct base boundary
under the given conditions. Polyamide and polyester
especially fall within said category of incompatible
polymers whereby polyester based on terephthalic acid

component ?ber as such, but rather a monocomponent
?lament can be tested that has been obtained under

otherwise identical conditions but using exclusively
matrix or segment polymer, in other words with the
same production conditions as for multicomponent ?
ber, i.e. the same spinning draw off and draw ratio,

40

is preferred within the framework of the invention. In
the melt, these two polymers do not percepibly enter
into reaction with each other, at least not within speci?c
time periods, so that practically no blend polymers are

?bers consisting exclusively of polyester are obtained,
formed, which would solidly bond the two.phases to
the shrinkage of which is determined in the solvent.
45 gether. It is, of course, understood that conditions for
To determine the shrinkage, the ?bers are essentially
exchange reactions which might take place in the melt
treated in keeping with the proposed splitting condi
after some time between polyester and polyamides, for
tions, e. g. a 50 cm long ?ber skein with distance markers
instance, as described in Doklady Akademii Nauk
at both ends is immersed for ?ve minutes at 35° C. in
SSSR 1962, Vol. 147, No. 6, Page 13, 165 to 8, are not
methylene chloride. The shrinkage is the difference 50 permitted.
‘
between the distance markers before and after treatment
As used herein, “complete splitting” means that one
with the solvent.
or several peripheral segments are separated completely
It is furthermore important that matrix and segment
from the composite of the original‘ multicomponent
components exhibit a differential shrinkage in the sol
?ber. “Partial splitting” means that the segment ?ber is
vent. For example, the matrix material chosen may
still integral with the matrix compound of the original
shrink, while segments do not or vice versa. Both ma
multicomponent ?ber. This term is intended to include
trix and segment material may be shrunk, but it is essenslits which may have formed between peripheral seg
tial that a differential shrinkage exist. Differential
ments ?bers and matrix ?bers. It has been noticed that
shrinkage can be obtained either as a difference in the

induction time or the total shrinkage or the shrinkage
rate between the matrix material and the segment mate
rial.
The induction time is the time at which the shrinkage
in the treatment medium becomes perceptible. The
induction time for shrinkage of one of the matrix or
segment components should be at a minimum and pref
erably on the order of only seconds. The differential
shrinkage behavior may also be satis?ed if either the

incipient splitting is also possible in the form of external,
longitudinal grooves along the phase boundaries.
Multicomponent ?bers suitable for use in the inven
tion can be obtained with suitable spinnerets or spinning

units using, for example, polyamides and polyesters, by
conventional melt processes, provided the ?bers are

drawn to impart to them adequate shrinkability. Multi
component ?bers of this type can be obtained in an

especially advantageous manner according to the pro
cess and apparatus described in copending US. patent

5
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application Ser. No. 6,491 ?led Jan. 25, 1979, (Docket

It has been found that chlorinated lower alkane

No. GW31808A) which is incorporated herein by refer

(C1-C4) solvents and particularly methylene chloride,
1, l ,2,2,tetrachloroethane, l, 1,2-trichloroethane and

ence.

.

In an especially advantageous version of the instant

process, multicomponent ?bers'obtained according to
said,U.S. application Ser. No. 6,491, with a polyester

5

chloroform adequately lower the zero shrinkage tem
perature of the matrix or segment polymer and induce

an unexpectedly favorable splitting of the multicompo

matrix and peripheral segments of polyamide or vice
versa are split by treatment with an organic solvent.

nent ?bers.
The process of the invention causes a substantial

The still shrinkable, multicomponent ?bers obtained

shrinkage of the matrix or segment ?bers of generally at
least 10%, preferably at least 15-25%, leading to the
splitting of matrix and segment ?bers.
Treatment time is generally very brief and frequently,

e.g. according to the teaching of said US. application
Ser. No. 6,491 exhibit a suf?ciently high adhesion force
between matrix and segments that the multicomponent
?bers can be subjected to conventional processing with
out substantial splitting, but have suf?cient shrinkability

a few seconds to one or a few minutes are suf?cient to

obtain the desired splitting. With the solvent according

to split into individual components in the presence of 15 to the invention, e.g. methylene chloride, there is no
need for auxiliaries so that practically pure solvent can
the solvent.
be employed without diluents and other additives.
FIGS. 1-6 of the above mentioned application are
Treatment with methylene chloride can be carried
identical with FIGS. 1-6 of the above present applica
out at room temperature as well as at higher tempera
tion and reference may be had to said application for a
tures. The treatment can also be performed with methy
complete description. For purposes of the present dis
lene
chloride gases.
closure, the following brief description of FIGS. 1-6
Within the framework of the invention, a great many
will suf?ce:
?ber structures can be obtained by splitting of the multi
FIG. 1 represents the vcross section of a matrix-seg
component ?ber. For instance, one may obtain linear
ment multicomponent ?lament of the invention having
25 ?ber structures, i.e. ?bers of ?nite length exhibiting a
three separate segments;
'
great variation in length. It is also possible to split so
FIG. 2 represents a cross section of a multicompo
called
short cut ?bers. Even staple ?bers of 10, 20, 50,
nent ?lament of the invention having six segments sepa
100 mm length and longer can be split. It is also possible
rated from each other by a matrix.
FIG. 3 represents a cross section of a multicompo

nent ?lament according to the invention having six
peripherally aligned segments and a core segment.
FIG. 4 represents a cross ‘section of a multicompo

to split ?bers of practically continuous length generally

referred to as ?laments. Splitting of the multicomponent
?bers can be accomplished not only in ?ber structures,
such as staple ?bers or continuous ?laments, but also in
?ber structures in the form of textile or industrial struc

nent having six peripheral segments and three core
tures obtained by processing of the multicomponent
segments;
35 ?bers into knits, woven fabrics, plaited structures, laid
FIG. 5 represents a cross section of a ?lament having
structures and webs, especially webs with random ar

eight peripheral segments and thirteen core segments
fully encased in the matrix component;
FIG. 6 represents a cross section of a multicompo

nent ?lament having six separate segments extending
into the core zone of the cross section;

FIG. 7 represents a multicomponent ?lament having
segments with an irregular shape.
FIG. 7A schematically shows a matrix-segment ?ber
having a cross section‘ similar to FIG. 7 in which matrix 45

?bers and segment ?bers are partially split.

rangement of the ?bers and needle-punched webs, wad
ding, ?ocked substrates as well as structurs provided on
one or both sides with a pile before solvent treatment as

described herein.
The multicomponent ?ber of the invention can have
a cross section as shown in FIGS. 7 and 8, in which the

parts of the segments surrounded by the matrix have an

irregular shape, sometimes jagged or serated.
The invention contemplates completely and/or par

tially splitting the peripherally arranged segments from

FIG. 8 is a schematic longitudinal view of the par
the matrix either before or after processing the multi
tially split ?ber shown in cross section in FIG. 7A.
component ?bers into sheet-like structures.
FIG. 9 is a schematic sketch showing the details of a
As shown in FIGS. 7 and 8, the multicomponent ?ber
bonded web made from split multicomponent ?bers of 50 can be partially split portions of the multicomponent
the invention.
'
?bers still having a mechanical cohesion between ma
Organic solvents in terms of the invention refer to
trix and segments. The partially split portions of the
chemical substances which bring about physical disso
multicomponent ?ber are not yet separated from one
lution of other substances. It is not necessary or even
another and still display mechanical cohesion. Slits 3
' desirable that the solvent dissolve one or all polymers of 55 may be formed between matrix and peripheral seg
which the multicomponent ?bers are composed. The
ments, but in other portions of the ?ber no splitting has
solvent should allow maximum shrinkage of the matrix
taken place or only incipient splitting as indicated by
?bers and by contrast ‘minimum or no shrinkage of the
longitudinal grooves 4, which extend on the exterior
segments or vice versa.

'

along the ?ber, in a longitudinal direction, correspond

The zero shrinkage temperatures can be determined 60 ing to the phase boundaries.
according .to a process as e.g. described in Lenzinger
The process of the invention is especially suitable for

Berichte May 1976, supplement 40, page 22 to 29. To

the production of loop goods, such as warp knit and

this end, dynamic shrinkage curves of ?laments must be
determined in the'solvent being considered for treat

circular knit materials as well as woven materials. A

sheet structure is ?rst obtained by knitting, warp knit
ment of the multicomponent ?bers. Extrapolationof the 65 ting, or weaving of unsplit multicomponent ?bers or
linear portion of the dynamic shrinkage curve indicates
?laments. The sheet structure is then treated in a solvent
the zero shrinkage temperature as the intersection point
so that the ?bers in the textile sheet structure shrink
with the abscissa.
leading to compacting thus creating among other things

4,239,720
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interesting optical elffectsjand a high covering power of

‘In some cases it is expedient if during treatment with

the sheet structure. Treatment of these ?ber structures
with the solvent causes differential shrinkage of the

an additional mechanical treatment. This can be

matrix or segment components. The ‘segment or matrix

achieved e.g. by mechanical agitation of the ?bers.

the solvent the multicomponent ?bers are subjected to

?laments ‘(having the leastshrinkage) “are bent and be

The mechanical ‘treatment of the ?ber structures such

come visible as protruding arches projecting above and
below the surface plane of the sheet structure.
In the treatment of multicomponent ?bers of ?nite

as staple ?bers, yarns or sheet structures can be accom

plished in'that the material is agitated in the treatment

bath, e.g. by stirring, by regular or irregular raising and
lowering, by squeezing and relaxing or by a fulling
treatment.
During treatment with‘the organic solvent, the ?ber

length, during splitting a certain bending of the ?bers
occurs whereby the bending of the segment ?bers is on >
the whole more pronounced than ‘that of the matrix

structure may be subjected to ultrasound to produce the
desired mechanical treatment. This can be achieved by
carrying out the treatment with the organic solvents in

?bers. Especially in sheet structures,'such as webs, with

random arrangement of the ?bers said bending of the
segment ?bers'and simultaneous shrinkage produce a

surface shrinkage whereby, the material is substantially
compacted-and acquires enormous covering power.

5

vessels of the type used for ultrasonic cleaning. Equip
ment of this type is available commercially and is men
tioned for instance in Bulletin CP-lOO BE-l-72, Bran

Simultaneously there is an extremely high 'degree of
matting producing a very strong cohesion between

son-Europa N.V. These units generally consist of a tank

?bers.

to treat the material with the solvent and are equipped

.

'

Fiber structures according to the invention may be
composed wholly or in_ part of completely or partially
split multicomponent ?bers. Conventional monocom?
ponent ?bers for example polyester and/or polyamide
?bers may also be incorporated in the ?ber structures.
For instance, woven’or knitted fabrics can be con
_ structed from ?bers, yarns or ?laments containing only

multicomponent ?bers or multicomponent ?bers com
bined with monocomponent ?bers. Woven fabrics may
contain yarns and ?laments consisting partly of multi
component ?bers and partly of other. conventional ?
bers, e.g. ?lling yarn of multicomponent ?bers and
warp yarns from polyester.
The above mentioned ?ber structures, -i.e. linear
structures and sheet structures, can- be obtained by

methods known to the practitioner. Special patterns or
effects achieved by conventional techniques such as

texturing, malimo, weaving and knitting, laying, vary
ing weaving patterns and yam-counts can be augmented
by the effect of the solvent treatment of the invention 40
on the structure.

1 .

'

In a special version of the process‘ of the invention,
woven or knitted goods of still unsplit multicomponent
?bers are provided with set (stabilized) areas. This'set

ting of speci?c areas can be accomplished for example
by embossing the knit wear, warp knit or'woven mate- -

rial in a regular or irregular pattern with a hot emboss
ing calender. This treatment causes areas to be set so

that the ?bers are unable to shrinknconsequently, in

subsequent treatment :with the'solvent, only those areas
which have not been set are able to shrink, creating

among other things interesting optical and tactile ef
fects.
By hot embossing with a calender'exhibiting raised
_ areas arranged in a pattern, it is simultaneously ‘possible
to compact-the material in the set areas.
Setting of speci?c areas can of course also be accom

plished by other processes for example chemical setting,
treatment with steam and the like.

'3

‘I

with an ultrasonic generator in the housing. Using ultra
sonic vibration in conjunction with solvent treatment, it
is possible to achieve splitting .even in dif?cult cases.

For instance, when treating ‘materials on skeins with
methylene chloride, a much more pronounced splitting
is obtained when the material .on skeins is simulta

neously subjected to ultrasonic waves. Knit goods of

multicomponent ?bers treated with methylene chloride
also show a substantially more pronounced splitting
when simultaneously subjected to ultrasonic waves.
In the production of ?ber structures, when multicom
ponent. ?bers of a cross section as illustrated in FIG. 7

are used, simultaneous exposure to ultrasound during
treatment with the organic solvent will produce a sub
stantially more pronounced splitting ‘than without ap
propriate mechanical additional-treatment or ultrasonic
treatment.

,

Ultrasonic treatment is especially advantageous in the
production of webs, since in addition to improved split
ting it simultaneously leads to matting which increases
the tenacity.

_

It way very surprising that the process of the inven
tion made possible a simple, rapid and controlled split
ting of the ?bers alone aslwell as in a textile sheet structure.

,

>

Splitting requires only a brief treatment, e.g. by im
mersion in a suitable bath orby brief treatment with a
gaseous solvent, without any additional auxiliaries, such
as surfactants or water. It is not necessary to prepare

emulsions or dispersions ‘so that recovery of the solvent
used for treatment does not present any‘problemsv or
cause pollution. Since thetreatment is very brief, nei
ther ?bers nor sheet structuresare damaged. The textile
sheet structures are especially soft, have a high cover

ing power and a special uniformity and interesting opti
cal effect.

,

I

Flocked substrates can be obtained as follows:

Multiple component ?bersof suitable cutting length
are applied by conventional ?ocking procedure onto a
substrate e.g. a fabric coated with an adhesive before

To create corresponding patterns and effects, it is 60 setting and while they are still shrinkable.
furthermore possiblev to treat sheet structures from still
After securing the ?ber on the substrate, treatment

unsplit multicomponent ?bers only in speci?c areas
with solvent, e.g. by conventional printing processes.
Furthermore, by selective application of suitable

pastes e. g. based on polyacrylates, in a pattern,_accessof 65

the methylene’chloride inducing the splittin'gycan be
inhibited so that splitting will only occur in areas not
treated with paste.

'

1

'

" -'

with the solvent follows, whereby matrix and periph
eral segment ?bers are entirely or partly'splitIThe ad
vantage of this process for the production of a ?ne ?ber
?ock is that longer‘ staple lengths can be used for flock
ing than is possible in conventional processes, since the
?ber before splitting has a heavier denier and the ?ne

denier is only developed after ?ocking.

9
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The matrix of the ?ber used for making ?ocked sub

?nished ?ber structure can then be carried out at any

strates may ‘comprise one or more core segments'of

convenient time.
The process of the invention is very economical since
there is no material loss due to dissolving out the poly

polyalkylene ‘terephthalate completely encased in a
matrix of polyamide. The polymer of the' segments is

preferably polyethylene. terephthalate or‘ polybutylene
terephthalate. The individual denier'of the peripheral

mers. The ?ber structure of the invention exhibit a veryv

segments may vary within wide limits and ranges expe

ture of the invention is that products can be obtained

diently between 0.1 and 3 dtex, the matrix denier ranges
expediently between 0.5 and 20 dtex. However, heavier

containing both ?ne and heavy deniers. For instance,

otherwise known processes, e.g. by suitable laying of
the multicomponent ?bers. Splitting of the ?bers can be

distribution of denier sizes. '

high water retention. An especially advantageous fea

?ber structures with segment ?bers of 0.1 to 3 dtex and
10 matrix ?bers of 0.5 to 20 dtex can be obtained. Special
and ?ner deniers are also possible.
effects in terms of hand can be achieved by appropriate
Webs according to the invention can be obtained by

The invention is illustrated by the following exam

ples:

accomplished before the sheet structure is laid or after is
has been formed.

15

“

A web composed of multicomponent ?bers of the

matrix-segment type'described herein‘having for exam
ple, a polyamide matrix and peripheral segments of
polyalkylene terephthalates can be made by conven
tional techniques. After treatment with a solvent, the

multicomponent ?bers will be either wholly or partly
split into matrix ?bers and segment ?bers‘ by virtue of
differential shrinkage between the matrix and segment
?bers of at least about 10%. The matrix ?bers are pref

erably in random arrangement and the split off segment
?bers will have a greater curvature than the matrix

?bers due to the greater shrinkage of the matrix ?bers.

The web exhibits a high degree of matting resulting
from split off curled segment ?bers. The web may be
needle punched before the solvent treatment, in which
case any unevenness or indentations caused by needle

punching will no longer be apparent. The ?lament de
nier of segment and matrix ?ber of the web of the inno
vation may vary within wide limits; favorable values
range between 0.1 to 4 dtex for the segment ?bers and
between 0.5 and 20 dtex for the matrix ?ber. Higher
values are, however, also possible. The staple length of
the multicomponent ?bers forming the web may also
vary within wide ranges.

.

If the ?bers are to be bonded at their points of inter

EXAMPLE 1
Using a spinneret like the one described in copending
US. patent application referred to above, a multicom

ponent ?lament of polyethylene terephthalate (seg
ments) (rel. viscosity 1.63) and nylon 6 (matrix) (rel.
viscosity 2.20) in a weight ratio of 80 to 20 was spun.
The ?lament, with a cross section asshown in FIG. 3,
had a denier of dtex 50 f 30. The spinning speed was
1200 mpm and a draw ratio of 1:326 was used. A 50 cm

long ?ber skein of the resulting ?lament was immersed
for 1 minute at 35° C. in methylene chloride. The sol
vent was removed by blotting with ?lter paper and the
skein dried at 80° C. in a circulating air drier. The ?bers

were almost totally split into matrix and segment ?bers,
as clearly visible under a microscope. Shrinkage of the
?laments in methylene chloride was 22%.
EXAMPLE 2
Using the same spinneret as in Example 1, a ?lament
was spun under otherwise identical conditions, except

that instead of using nylon 6 in the segment component,
a mixed polyamide based on 60% e-caprolactam and
40% hexamethylene adipamide was used. After draw
ing, the ?lament was cut to lengths of 5 mm. Subse

quently, the ?bers were split by treatment with methy

lene chloride, the suspended in water to which a dis
persing agent was added and processed on conventional
saturated steam, hot air, contact heat by means of hot
sheet forming equipment to form a wet web. The web
rollers and the like, with or without pressure. Bonding
was bonded while drying at 95° C. due to softening of
of the ?bers is accomplished by partial melting one of 45 the polyamide.
'
the polymer components. It is, of course, understood
EXAMPLE 3
that the bonding component has a lower melting point
than the nonbonding component.
A knit material weighing about 100 g/m2 was made
A bonded web may be made from randomly laid
from the continuous ?laments of Example 1 before

section, this is accomplished with heat, e.g. hot water,

multicomponent ?bers having polyamide matrix and
segments of polyalkylene terephthalates, which are split

up either wholly or partly into matrix ?bers and seg—
ment ?bers. Bonding of the ?bers can take place at the
points where segment ?bers intersect with lower melt
ing matrix ?bers and where matrix ?bers intersect each
other. Where segment ?bers intersect with other seg
ment ?bers, bonding does not occur at the temperatures
used. In FIG. 9, a magni?ed section of a bonded web as

being split. Subsequently, the knit material was passed
through the gap of an embossing calender heated to
220° C. whereby the embossed areas of the knit material
corresponding to the raised areas of the calender were
heated to about 180° C. and thereby set, whereas the
other areas remained unset. Treatment with methylene
chloride at 35° C. for 1 minute caused splitting of the
?ber in the unset areas.

EXAMPLE 4
above described is, shown graphically. A segment ?ber
2 intersects another segment ?ber at point 3 without 60
Using a spinneret as described in said copending US.
bonding. A segment ?ber 1b and a matrix ?ber a inter
patent application, a multicomponent ?lament of poly
secting at point 4 are bonded. At intersection point 5,
ethylene terephthalate (matrix) (rel. viscosity 1.63) and
two intersecting matrix ?bers, 1 and 1a are also bonded.
nylon 6 (segments) (rel. viscosity 2.20) in a weight ratio

With the process of the invention, the still unsplit
of.75 to 25 was spun. The ?lament, with a cross section
multicomponent ?bers can be subjected to conventional 65 as shown in FIG. 2 had a denier of 50 dtex Q5. The spun

procedures such as winding and unwinding, twisting,

weaving, knitting, etc., without any appreciable split
ting. Separation into segment and matrix ?bers of the

?lament is taken up at 1200 mpm, with a draw ratio of
123.26. The resulting ?lament in the form of a 50 cm
long skein was immersed for 10 minutes at 35° C. in

11
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methylene chloride, then the solvent was substa‘ntially
removed by blotting with ?lter paper and the material
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cross section of the ?ber so as to form as to form a

matrix and a plurality of segments, said segments com
prising from about 20% to about 80% of the total cross
section and at least three segments being arranged pe

was dried at 80° C. in a circulating air drier. The ?bers

were fully ?brillated. Longitudinal shrinkage of the
?lament methylene chloride was about 20%.

ripherally without being completely embedded in the
matrix component, with a liquid or gaseous organic
solvent. which will lower the zero shrinkage tempera
ture of one of the matrix polymer or the segment poly
mer by at least 160° C., and in which the polymer com
ponents of the ?ber exhibit a differential shrinkage, said

EXAMPLE 5
A ?at knit material weighing about 100 g/m2 was
made from the still unsplit continuous ?laments of Ex-‘

ample 4. Subsequently, this greige knit was immersed
for about 5 minutes in methylene chloride at 35° C. and
dried in a circulating air drier. The resulting specimen
was fully ?brillated. The segments are predominantly
located peripherally at the top and back of the knitted
material, resulting in a fabric having superior covering

treatment being carried out at a temperature and for a

time suf?cient to entirely or partly split said multicom
ponent ?bers into separate segments.
2. The process of claim 1, wherein said organic sol
vent is a chlorinated lower alkane.

power, a soft, bulky hand and a silk-like luster.

3. The process of claim 1 wherein at least 20% of the
circumference of the peripheral segments is not encased
EXAMPLE 6
in the matrix component.
Another sample of a multicomponent ?lament ob
4. The process of claim 3, wherein at least 50% of the
tained according to Example 4 was knit into a two-bar 20 circumference of the peripheral segments is not encased
knit material. In the ?rst bar said matrix-segment ?la
in the matrix component.
ment, having a denier of 50 dtex f 30 was laid in a 3-4
5. Process of claim 3 wherein the circumferential
satin stitch, while polyester ?laments of a denier of 50
portion of the peripheral segment encased in the matrix
dtex f 14 were used in the second bar. Emerizing and
component has a substantially convex shape.
breaking is followed by treatment in methylene chloride 25 6. The process of claim 5 wherein the peripheral
at 35° C. for 5 minutes and drying. The initially unsplit
segments are symmetrically arranged over the cross
pile threads were ?brillated. While the ?ne segments
section.
remain at the surface, the heavier matrix shrinks inward.
7. The process of claim 5, wherein the peripheral
The material has a dense, soft pile characterized by a
segments are symmetrically arranged over the cross
good “marking” effect.
30 section.
8. The process of claim 1 wherein the ?ber cross
section also comprises a central segment of the same
polymer as the peripheral segments or of a third poly

EXAMPLE 7
Using a spinneret of the type described in the above

mentioned U.S. patent application, a matrix-segment
?lament with 9 peripheral segments of 40 dtex f 5 is

mer, completely separated from said peripheral seg
ments by the matrix polymer.

spun from polyethylene terephthalate (segments) (rel.
viscosity 1.63) and nylon 6 (segments) (rel. viscosity

9. The process of claim 1 wherein the time of induc
tion of the shrinkage of the matrix polymer in said sol
vent differs from that of the polymer of the peripheral
segments.
10. The process of claim 1 wherein the shrinkage rate
of the matrix in said solvent is lower or higher than the
shrinkage rate of the peripheral segments in said sol

2.20) in a weight ratio of 80:20. The spinning speed was
1200 mpm. The draw ratio was 1:3.8. The resulting
filament was made into ?at knit material and for com 40

parison one part each of the specimen was immersed in
a bath containing methylene chloride at 35° C. for 1
minute with and without the application of ultrasonic

vent.

vibrations, respectively, followed by drying in a circu
11. The process of claim 1 wherein the shrinkage of
lating air drier. The latter specimen showed an incom 45 the matrix or of the peripheral segments is at least 10%.
plete separation of individual components due to pro
12. The process of claim 1 wherein the shrinkage of
nounced wedging of the ?laments while the ?laments of
the matrix of the peripheral segment is at least 15%.
the specimen subjected to the ultrasound treatment
13. The process of claim 1 wherein the zero shrinkage
were totally split up.
temperature of either matrix polymer or segment poly
EXAMPLE 8

50 mer is lowered by at least 200° C. by said solvent.

14. The process of claim 1 wherein said solvent is

Using unsplit continuous ?lament made in accor
dance with Example 7, staple ?ber of a length of 45 mm

methylene chloride.

was cut and processed into a needle punched web with
80 stitches per cmz. The ?bers were separated in a tank

l , 1,2,2-tetrachloroethane.

equipped with an ultrasonic device with methylene
chloride at 35° C. The specimens treated with ultra

1,1,2-trichloroethane.

sound during ?brillation had the same good quality

15. The process of claim 1 wherein said solvent is
16. The process of claim 1 wherein said solvent is

17. The process claim 1 wherein said solvent is chlo
reform.
18. The process of claim 1 wherein said solvent is

level as specimens without ultrasound treatment, but
additionally, the components were completely sepa
rated and the web had a high degree of matting and

selected from the group consisting of methylene chlo

consequently, a higher tenacity.

chloroform.

ride, l,l,2-tetrachloroethane, 1,1,2-trichloroethane and

We claim:
19. The process of claim 1 wherein said matrix com
1. A process for making ?ber structures by splitting
ponent is polyalkylene terephthalate and said segment
multicomponent ?bers by treatment with an organic 65 component is polyamide.
solvent, comprising treating shrinkable, essentially non
20. The process of claim 1 wherein the matrix compo
set multicomponent ?bers comprising at least two in
nent is polyamide and said segment component is po
compatible components, which are arranged over the
lyalkylane terephthalate. '
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21. The process of claim 19 wherein said segment
component is a polyamide blend.

28. Process according to claim 27, wherein said se
lected areas are set by embossing with hot calender rolls

22. The process of claim 20 wherein said matrix com

having raised portions corresponding to said selected

ponent is a polyamide blend.

.

areas.

23. The process according to claims 21 or 22 wherein
said polyamide blend is a copolymer based on e

29. A process for the manufacture of a ?brillated ?ber

comprising treating a differentially shrinkable, essen
tially nonset, ?ber, consisting of a matrix and a plurality
of segments made of different polymer components
incompatible with each other, with a liquid or gaseous
chlorinated lower alkane solvent which will lower the
zero shrinkage of one of said polymers by at least 160°
C. and in which the polymer components exhibit a
differential shrinkage, said treatment being carried out

caprolactam and hexamethylene diamine/adipic acid.
24. The process of claim 3 wherein the surface area of
a peripheral segment in the ?lament cross section repre
sents up to 1/5th of the total surface area.

25. The process of claim 1 wherein said multicompo
nent ?bers are dyed simultaneously with said treatment

with the organic solvent.
26. The process of claim 1 wherein the multicompo

at a temperature and for a time suf?cient to entirely or

nent ?bers are subjected to a mechanical treatment 15

simultaneously with said solvent treatment.
27. The process of claim 1 for the manufacture of
?ber structures comprising processing said multicom

partly split said multicomponent ?bers into separate
segments.
30. The process of claim 29, wherein said solvent is

selected from the group consisting of methylene chlo

ponent ?bers into a woven, warp knit or circular knit

ride, 1, 1,2,2-tetrachloroethane,
fabric, setting selected areas of said fabric and subse 20 and chloroform.
quently treating said ?ber structure with said solvent.
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