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@ Method of blending homofilament and heterofilament staple fibres, a blend produced thereby and a bonded web

produced from such blend.

@ A method of blending homofilament and heterofilament
fibres together by forming a continuous composite tow from
a plurality of the homofilaments and a plurality of the
heterofilaments, drawing the tow and cutting the drawn tow
to form a blend of staple fibres; a mixed blend of staple
fibres produced by the method and a bonded, non-woven
web produced from such a mixed blend of staple fibres.
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METHOD OF BLENDING HOMOFILAMENT AND HETEROFILAMENT STAPLE FIBRES,

A BLEND PRODUCED THEREBY AND A BONDED WEB PRODUCED FROM SUCH
BLEND

This invention relates to a method for producing a
blend of homofilament and heterofilament fibres, such fibres
usually being destined for use in the production of non-woven
webs by a carding process.

The efficiency of blending of homofilament and
heterofilament fibres has an important bearing on the eventual
properties of a non-woven web made from such fibres.

In general the blending of such fibres, in a staple
form, is carried out as a first stage in a carding process.
Usually the staple fibres themselves are produced by drawing a
tow of either contimuous heterofilaments or continuous homofilaments,
subjecting the drawn tow to a crimping operation and choppin'g the
tov into a convenient staple length.

Ve have now found that advantages can be achieved by
blending the fibres by a novel process independent of the carding
process.

According to the present invention we provide a method
of blending homofilament and heterofilament fibres together
comprising forming a contimuous composite tow from a plurality of
the homofilaments and a plurality of the heterofilaments, drawing
the tow and cutting the dravm tow to form a blend of staple fibrzs,

Ve also provide a mixed blend of staple fibres containing
both homofilament fibres and heterofilament fibres produced by the
above method.

Methods for the production of tows from a large number,
usuaily several hundred, filaments are well known in the art.

The filaments are produced by melt extrusion of the molten polymer
through a multiorifice spinneret and groups of filaments from a
number of spirnnerets are combined into a tow. The tow used in
the method of the invention is foimed in a similar mammer with
one or more of the spinnerets producing one or more groups of
heterofilaments and one or more cf the spinmerets producing one
or more groups of homofilaments.
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The method of the invention is particularly suited
to the blending of homofilaments of polymers based on
terephthalic acid, the best kmown representative being poly-
ethylene ‘terephthala'te, and heterofilaments having a core of
a polymer based on terephthalic acig, for example polyethylene
tercphthalate, and a sheath of a polymer such as polyethylene
isophthalate/poiye‘bhylene terephthalate copolymer.

We have found that blends useful in the production of
non-voven webs can be produced by the method of the invention
using a composite tow containing from 5% to 95% of homofilaments
of polyethylene terephthalate and containing from 9% to %
of heterofilaments having a core of polyethylene terephthalate
and a sheath of polyethylene isoph‘hhala’ce/polye’bhylene terephthalate
copolymer. Such blends in staple form, can be readily converted
into a non-voven web by a carding process, optionally foilowed
by cross-lapping or by an air laying process.

The composite tow may be drawn 'by any suitable process
vhich produces a drawn tow of high wniformity even though both
howofilaments and heteroi‘ilaments are present in the tow.

) A suitable process is describeéd in the Specification
of UK Patent No 1 362 793. .

In 1 362 793 is described a process in which the tow
is passed around the peripheries of a plurality of feed rolls
in series and a plurelity of draw rolls in series, the latter
rotating at a higher peripheral speed and treating the tow in
coutact with at least some of the feed xrolls with water at a
temperature above ambient temperature and su'bst’antiaily' completing
the draving ab the temperature of the water before the tow leaves
the last feed xoll. . - .

In general bgfo:ce the drawn tow is chopped into staple
fibre it is subjected to a further treatment which serves 0
impart a crimp o the individusl fibres in the tow. Conveniently
this is achieved as a last stage in the drawing operation by use
of a standard stuffer bex érimper,. :

One aﬁvaﬁta;ge of the described method of 'blendiﬁg
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is that it allows full utilisation of the draw frame. Full
utilisation of the draw frame requires an optimum tow size.
Hitherto, in the production of staple fibre for blending by
carding, such a size may not be achieved with an unblended tow.
However the composite tow used in the method of the invention
is of much greater size allowing full utilisation of the frame.

Another, and a probably more important advantage, is
that, because more effective blending is achieved, webs of much
superior strength can be produced.

The invention will now be described by way of the
following exomples:~

COI'PARATIVE IXAMPLES

Staple fibre was produced from 67/33 core/sheath hetero-
Tilament fibre having a polyethylene terephthalate core and a
20 mole % polyethylene isophthalate/bolyethylene terephthaléte
cobolyner sheath by forming a tow from a pluralily of filaments,
draving the tow by the process described in UK Patent No 1 362 793
vith a subseguent stuffer box crimping operation and cutting the
drawn crimped tow by means of a Luwmms cutter into staple of 38mm
length and 1.7 decitex. In a sinmiler manner staple fibre was
produced from polyethylene terephthalate homofilament fibre. The
staple had a length of %8 mm and a decitex of 1.7.

Various blends of the heterofilament {ibres and homo-
filament fibres were formed at carding and in each case a ca 25 gsn
non-woven web was prodvuced. The webs were point bonded with a
chequerboard pattern on a Ramisch calender at a temperature of 19500
and a pressure of 5 tomnes at a speed of 3 metres/hin.

The tensile strength (wet) of each bonded web was
measured in the machine direction and in the cross machine direction.
The overall fabric strength normalised to 25 gsm was calculated
Trom these measurements. A graph A of overall fabric strength
against percentage of hetevofilaments in the fabric was prepared
from the results obtained.

EXAMPLES ACCORDING TO THE INVENTION

A plurality of continuous heterofilaments were blended

" BAD ORIGINAL _;@3
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with a plurali'lry'éi‘ t:on‘ti_nﬁoué poly@a‘bhylene tereph'tha.lafe '
homofilaments to form a”COmposité 'bowﬂcr)'f filamén'ts; S 7

Various 'blends of heterofllament fl'bres and homo~
filament fl'bres were prepa:red so 'bhat a. number of composrbe -
‘tows were produced. , 7 ,

The tows were dra'(m by the process descriﬁgd in TK
Patent No 1 362 793, with a subse'quen‘br S"btlffer box crimping
operation and cut into staple by a Iummus cutter. The c'{:a,];)le '
had a length of %8 mm. The homofllamen'bs were of 2.0 decitex and
the heterofilaments of 2.1 dec:Lbex. 7 o

The staple fibre blendq were conve:r:ted ::_n'bo ca .25 gsm
webs by the seme ca:cdn.ng process as was used. in 'Lhe COrﬂ?ARATIV"l
EXAMPIES. - o

The vebs vere su'bsequr‘nbly point bonded with 'the ‘same
chequerbOard pattern as vas us ed in the COI"PLBATTVE ED’J:IJ’PIES on
2 Ramisch calender at a 'bempvra:lru:ce of 195 c ;:;fld. a pressure of
5 tonnes at a speed of 3 metres/min, R '

' The tensile s*breng‘bh (wet) of eac,h 'bonded web was
measured in the machlne dmectlon and in ‘I:he cross mach:u.ne
direction. The overall i‘a'brlc strength no:cmd.1sed to 25 g=m
was calculated i‘rom ‘these measurements. )

A graph B of overall fabr;c strength egainst percentage
of heteroi‘ilameﬁts in the fabric was prepared f:rrom' the results
obtained. . . i | |
' Tt is thought that the 'Véupér'ior properties re'sdifbs ,
from blending the i"i'brers on a drauframe rather 'bhan in fhe
caxrding process. This is contrary to vhat mgh'b have beeﬁ
expected purely f:bom a comparison of thé,'consjbimen‘bé of the
web because all of the staple fibre ilséd in the COI\IP!;RATiVE ,
EYAMPLES was of smaller dec:.’cewc than the staple fibre u°ed in the

- invention Example and one would have c—:}.@ecteds 'becauc.e of 'hbe larger

number of fibres pe:r it welgh'b of web in the COLIPARATIV" EXAVMPLES,
that the webs in the- COrIPARATIVE ED{AMPIBS would have had superlo:c :
strength ‘to those in 'bhe INVENTION EXAI’LPLES
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Te A method of blending homofilament and heterofilament

fibres together characterised by forming a continuous composite
tow from a plurality of the homofilaments and a plurality

of the heterofilaments, drawing the tow and cutting the drawn
tow to form a blend of staple fibres.

2. A method as claimed in Claim 1 characterised by a
composite tow of homofilaments of polyethylene terephthalate and
heterofilaments having a core of polyelhylene terephthalate and
a sheath of a copolymer of polyethylene isophthalate and
polyethylene terephthalate.

3. A method as claimed in Claim 2 characterised in that
the composite tow contains from 5% to 956 of the homofilezments
and from 95% to F% of the heterofilaments.

4. A method as claimed in any cone of the preceding
Clairms characterised in that the drawm tow is subjected to a
treatment vhich imparts a crimp to the individual fibres in the
tow.

5e A mixed blend of steple fibres containing both homo-
filament and heterofilament fibres produced by a methed as claimed
in any one of Claims 1 to 4.

6. A bonded, non-woven web produced from a mixed blend of

staple fibres as claimed in Claim 5.
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