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PROCESS FOR MAKING NONWOVEN FABRIC

AND APPARATUS USED FOR THIS PROCESS

. This invention relates to a process for making a nonwoven
fabric including the steps of melt-extruding thermoplastic
synthétic resin fiber and then thinning the fiber by stJ;.‘e‘t-ching
this fibér under hot air blast. This invention rela.tes also
to a_ﬁ apparatus used for this process.

It is well known to feed coriti_nuoﬁs fibers of melt biown
thermbplastic synthetic resin onto a conveyor beit ar_ld therc::by
to form a nonwoven fabric. Accordingto this well known process,
a melt-extrudér is l;rovided with a plurality of nozzles arr;anged
in an array adépted to di-scharge.continuous fibers y:hich are
stretched and thinned under hot air. blast in molten or
semi;molt.en staie.

In the case of the well known process, the continuou;
fibers extending parallel one to another in an orderly manner
immedfi_.ately after discharged from the nozzle; may be deflected
under the effect of the hot air blast and fused one with another
in molten or semi-molten state before these continuous fibers '
reach the cohveyor béit. Consequently, a plurality of fibers
may be bundled together and/or 'a plurality of fibers may be

intertwined together to form a fibrous lump as the fibers are
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cooled. Such fibrous bundles and/or lumps necessarily result
in the nonwoven fabric presenting uneveﬁ .fiber distribution,
rough touch and more or less spotted _appearance. While such
defecfs of the noﬁwoven_fabric are not rémarkable so far as the
nonwoven fabric is of c;)mponent fibers each hav:;n.ng a diameter
less than 3 um, _such‘ defects can ho more neglected and its
functional _vélue as well as its commercial value will
correspondingly go down if the fiber diameter is as large as

in order of 10 ~ 20 um.

It is an iject of this invention fo prov;.de a process
and an apparatus enabling a nonwoven fabric to be made without
an anxiéty of forming bundles and/or lumps of continuous
component fibers even if each of these componeni: fibers has a
relatively_large diameter.

According to a first aspect of this invention, there is
prox}ided a novel process for making a nonwoven fabric and,
according to a second aspect 6_f this ihvention, there is a novel
apparatus used to exploit the novel process.

s'pecifically, according to the first aspect of this
invention, there is a .process for making a nonwoven fabric _
" comprising the steps pf stretching and thereby thinning

continuous fibers of thermoplastic synthetic resin discharged
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from a melt-extruder under hot air blast and then placing these
coni:inu_ous fibers upon conveyor means.

The process further comprises, there beiné provided a
guide box located between the extruder and -the conveyor means,
the guide box having an upper end opening spaced apart from
nozzles of the extruder by a prc;.determined distance and adapted
to receive the stretched 'and. thinned continuous fibers and a
lower end opening formed adjacent the conveyor means :;md, having -
a width larger than the upper end opening as viewed in a
travelling .direction of the conveyor means and .suction'means
located under the conveyor means so as to in opposition.to the
guide box, the steps of putting the stretched 'and thinned
‘continuous fibers in order within the guide box so that the
stretched and thinned continuous fibers flow in well ordered
manner from the upper end 6pening toward the .lower end opening, )
then secondarily further stretching, thinning, éooling the
continuous fibers at a flow velocity of the fibers maintained
or increaséd in vicinity of the upper end opening, and placing
the continuous fibers upon the conveyor meaﬂs.

According to the second aspect of this invention, there
is provided an apparatus adapted to stretch and thereby to thin |
continuous. -fiber_s of thermoplastic §ynthe£ic resin discharged

from a melt-extruder under hot air blast and then to place these
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. continuous fibers upon conveyor means, the apparatus comprising
a guide box located between the.extruder and the convéyor means,
the guide box having aﬁ upper end opening 'spaced- apart from
nozzles of the extruder by a predetermined distance and adapted
to receive the stretched and thinned continuous fibers and a
lower end opening formed adjacent the convéyor means and having
a width larger than the upper 'end opening as viewed in a

travelling direction of the conveyor means and suction means

“located below the conveyor means so as to be opposed to the guide

b-ox with the conveyor means therebetween, the suction means
being capable of putting the continuous fibers in order, the
continuous fibers being subjected to the hot air blast and then
secondarily further stretching, thinning and cooling the
continuous fibers by maintaining or accelerating a flow
velocity of the continuous fibers in vicinity of the upper end

opening.

The apparatus and the process according to this invention"

for making the nonwoven fabric enable the continuous fibers

discharged from the melt-extruder to be introduced into the

guide box in the well ordered condition substantially similar
to the condition in which the continuous fibers have been
discharged. In addition, the apparatus and the process

according to this invention enable the velocity of the
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continuous fibers immediately éfter discharged to bemaintained
or increased so that the continuous fibers may be effectively
stretcl‘led and thereby thinned while they are gradually cooled.
In this way, this invenfion provides the nonwoven fabric free
from any bundle and/or clump' of the fibers and offering a

comfortable touch.

Fig. 1 is a perspective view of the apparatus according
to this invention;

Fig. 2 is a sectional view taken along 1ine IT - II in
Fig. 1; and

Fig. 3 is a diagram_illuétrating. the in_lporta-nt part of

Fig. 2 in an enlarged—scale.

Details of a process and an apparatus according tq this
invention for making a nonwoven fabric will be more fﬁlly
_ un&erstood from the description given hereunder with reference
to the accompanying drawings.

Fig. 1 is a fragmentary perspective view of an apparatus
1 according to this invention for making a nonwoven fabric. The
apparatus 1 comprises a melt-extruder 2, an endless belt. 3
running below the extruder 2, a gui.de box 4 located between the

extruder 2 and the endless belt 3 and a suc_:tion box 6 located
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to be opposed to the guidé box 3 with the endless belt 3
therebetween; The endless belt 3.runs in a direction indicated
by an arrow Y and made of breathable material in order to ensure
that the suction box 6 may properly act upon the guide qu 4
as .the. endless belt 3 travels immediately above the suction box
6. The guide box 4 is supported by a pair of 1at_era1 supports
7 in vertical movable manner.

Fig. 2 is a sectional view -taken along line II - II in
Fig. 1. Thé extruder 2 is provided within its head 11 with a
plurality - of extruding nozzles 12 adapted to discharge
thermopiastic synthetic resin fibers 13 in molten state which
are then stretched and thefeby thinned under hot air blast 15
injected from hot air nozzles 14. |

The guide box 4 underlying the head 11 has a p'.air of sidé
wallé 16 1}Liﬂg in the vicinity of .trans'verse.ly' opposite sides
of the belt 3 as viewed in Fig. 1, a front wall 17 and a rear
wall 1.8 as viewed in tl;e ruhning direction of the belt 3. The
guide box 4 présents a t:.:apezoidal cross-.-section and has an
upper end opeging 21 immediately underlying the ektruding
nozzles 4 and a lower end opening 22 formed adjacent the upper
surface of the belt 3. The lower end opening 22 has a width
larger thari that of the upper end openiﬁg 21 as viewed in the

running direction of the belt 3. In the vicinity of the lower
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end opening 22, the front and rear walls 17, 18 are respectively
provided on outer surfaces thereof with front and rear rollers
23, 2.4 . -.The'se rollers 23, 24 rotate in the travelling direction
Y of the belt 3 as the belt 3 runs. -_ These rollers 23, 24 are
vertically movable slightly but sufficiently to substantially
close a gap defined between the lower ends of the front and rear
walls 17, 18 and the belt 3. In other words, the front roller
"23 is mounted on the front wail 17 so that a gap d_ef_ined'bétween
the lower end of the front wall 17 and fibrous web 31 being
conveyed on the b'elt 3 may be substantially closed by the front
roller 23 and the rear roller 24 also is similarly mounted on
the rear wall 18. The rollers 23, 24 have their upper halves
protected by 'cove-rs 26, 27 extending outward from the front and
rear walls 17, 18, respectively. |

The suction box 6 is connected to a vacuum pump (not shown)
via a pipe 28. A suction effect of the suction box 6 exerted
on the guide box 4 enables the outside air to be forcibly
introduced into the guide box .4__'_1_.:;_hrough t_he relatively small
upper end opening 21 toward the lower end opening 22. The
outside air into the guide box 4 in this manner serves not only
to keep the fibers 13 discharged from a plurality of the
extrudingl nozzles 12 _arr.anged transversely of the belt 3 inwell

ordered condition but also to maintain or increase, in the
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vicinity of the upper end opening 21, a velocity of the fibers
13.after discharged. In this way, the fibers 13 can be further
stretch.ed and thereby thinned in the upper end opening 21. In
addition, the fibers 13 are cooled in perfectly or substantially
well ordered. condition and collected on the belt 3.
chsequehtly, it is not apprehended thét the fibers 13 might
be broken before collected on the belt 3 or fused t;:geth-e_r to
form fibrous bundles and/or interi:wined together to form
fibrous lumps.
The fiber-s accumulated on the belt 3 are converted to web

31 which is conveyéd in the direction Y through a small gap
beﬁween ;he front wall 17 of the guide box 4 and the belt 3 and
then taken up in thé form of nonwoven fabric 32. Outside the |
front wall 17, the roller 23 is rotating in the direction Y as
the foller 23 is kept in contact with the upper surface of the
web 31. The presence of the front roller 23 reliébly prevents.
the outside air from entering into the gap defined between the
front wall 17 and the belt 3. |

| _ Fig. 3 is a diagram illustrating the important part of
Fig. 2 in an enlarged-scale. The illustrated embodiment uses
the extruding nozzles 12 each having a diameter = 0.45 mm and
arranged at a pitch = 1 mm.

The illustrating embodiment uses the guide box 4 of which
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the upper end opening 21 has a width b = 10 - 100 mm, the front
an& rear walls 17, 18 define an angle of intersection @s = 30
- 60 ° . The guide box 4 is spaced apart from the extruding
nozzles 12 by a dimension a = 10 ~ 200 mm and lies at a ievei
= 50 ~ 400 mm as measured. from the belt 3.

| For the apparatus 1 shown in Figs. 1 ~ 3, styrene-based
elastomer of tri-block type having MFR = 70 g/lo min (2.16 kg
at 230 °C) was ﬁsed as raw material for the continuous fibers
13 which was discharged at a rate = 0.13 g/min/hole at a resin
temperature = 270 °C under hot air blast injected at a rate =
2.5 Nm*/min. Operation of the a'ppax.'-atus 1 ét a suction air blast
rate = 42 m*/min and a belt speed = 3.3 m/min resulted in a fiber
velocity = 662 m/min immediately after discharged and a fiber
velocity = 1062 m/min in the vicinity of the upper end opening
21. Thus the nonwoven fabric 32 was obtained in which th-e
component fibers 13 are evenly distributed and neither the
bundles nor the lumps of these component fibers 13 are present.

Operation of the apparatus 1 with the guide box 4 eliminated

therefrom resulted in the nonwoven fabric which was observed

to comprise continuous fibers each having an average diameter

of 17 um and to have a plurality of fibrous bundles and/or lumps.
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WHAT IS CLAIMED IS:

1. a pi'ocess for ‘making a nonwoven fabric comprising the
steps of stretching and thereby thinning continuous fibers of
thermoplastic synthetic resin discharged from a melt-extruder
under hot air blast and then p_lacing these continuous fibers
upon conveyor means,
said process further comprising there being provided a
guide box located between said extruder and said conveyor means,
. said guide box having an upper end opening spaced aéart from -
nozzles of said extruder by a predetermined distance and adépted
to receive said stretched and thinned continuous fibers and a
lower ;and opening formed adjacent said conveyor means and having
a width larger than said upper end opening as viewed in a
traveiling direction of said conveyor means and éuction means
located under said conveyor means so as to in opposition to said
guic_:le box, the steps of putting said stretched and thinned
continuous fibers in c;réer within said guide box so that said
stretched and thinned continuous -fibers flow in Qéll ordered
manner from said upper end opening toward said lower end opening,
then seéonda;:ily further stretching, thinning, cooling said
continuous fibers at a flow velocity of said fibers maintained

or increased in vicinity of said upper end opening, and placing
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said continuous fibers upon said conveyor means.

2. The process according to Claim 1, wherein said upper end
opening of said box is spaced apart from said nozzles by a
distance of 10 ~ 100mm and thereby said fibers are secondarily

stretched and thereby thinned.

3. The process according to Claim 1, wherein said box within
v.{hic'h said fibers are secondarily stretched and thereby thinned
has a pair of walls opposed to each other in the running directioh
of said conveyor means and sloped with.respect to said running
direction so as to get nearer to each other from said lower end
opening toward said upper end opening in which said paif of walls
are spaced from each other by a distance of 10 - 209 mm

4. The procesé according to Claim 3, wherein said pair of

~walls have respective extensions above said upper end opening

intersecting each other at an angle of 30 - 60 ° .

5. The process according to Claim 1, wherein said fibers are
secondarily stretched and thinned by keeping said pair of walls
in substantially close contact with said conveyor means at a

level of said lower end opening.
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6. The process according to Claim 5, wherein means to keep

said pair of walls in substantialiy close contact with said
conveyor means comprise a pair of rollers mounted on said walis ’
respectively, in the‘vicinity of said lower end opening so that
these rollexrs rotate in said running direction of said conveyor

means.

7. An apparatus adapted to stretch and thereby to thin
continuous fibers of thermoplastic synthetic resin discharged
from a melt-extruder under hot air blast and then to place these
continuous fibers upon conveyor means, said apparatus
comprising a guide box located between said extruder and said
conve;lror means, said guide box having an upper end opening
spaced apart from nozzles of said extruder by a desired distance
and adapted to receive. said stretched and thinned continuous
fibers and a lower end opening formed adjacent said conveyor
means and having a width largerl than said.upper 'énd opening as
viewed in a travelling direction of said conveyor means and
suction means located below said conveyor means so as to be
opposed to said guide boxwith said conveyor means therebetween,
said suction means being capable of putting the continuous
fibe;s in order, sc;lid c.ontinuox':s fibers being subjected to said

hot air blast and then secondarily further stretching, thinning
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and cooling said continuous fibers by maintaining or
accelerating a flow velocity of said continuous fibers in

vicinity of said upper end opening.

8. The apparatus according to Claim"?, wherein said box has
a pair of walls opposed to each other in the running direction
of said conveyor means and said walls are respectively provided

in the vicinity of said lower end opening with rollers adapted

- to rotate in said running direction of said conveyor means in

the vicinity of the lower end opening of said guide box so that

said rollers substantially close a gap defined between the lower

. end of said walls and the upper surface of said conveyor means.




