
(19) United States 
US 20010027076A1 

(12) Patent Application Publication (10) Pub. N0.: US 2001/0027076 A1 
Tai (43) Pub. Date: Oct. 4, 2001 

(54) MULTI-LAYERED NON-WOVEN FABRIC 
AND PROCESS AND APPARATUS FOR 
PRODUCING THE SAME 

(75) Inventor: Hua-Hsi Tai; Tainan District 

Correspondence Address: 
BRINKS HOFER GILSON & LIONE 
PO. BOX 10395 
CHICAGO, IL 60610 (US) 

(73) 

(21) 

(22) 

Assignee: Kang Na Hsiung Enterprise Co., Ltd. 

Appl. No.: 09/853,912 

Filed: May 11, 2001 

Related US. Application Data 

(62) Division of application No. 09/218,981; ?led on Dec. 
22, 1998. 

Publication Classi?cation 

(51) int. 017 ............................ ..D04H 1/00; D04H 5/00; 
D04H 1/56 

(52) US. Cl. ....................... .. 442/382; 442/400; 442/361; 
442/340 

(57) ABSTRACT 

A process for producing a multi-layered non-Woven fabric 
includes: (a) forming a plurality of non-Woven fabric layers 
from a plurality of ?lament materials Which are produced 
respectively from a plurality of spinning devices disposed 
along an advancing forming screen; (b) forming at least one 
of the ?lament materials as a composite ?lament material 
Which includes at least tWo ?lament components having 
high and loW melting points by means of one of the spinning 
devices; and (c) depositing the ?lament materials on the 
advancing forming screen one over the other to form a 
plurality of non-Woven fabric layers. An apparatus to carry 
out the process, and a multi-layered non-Woven fabric 
produced thereby are also disclosed. 
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MULTI-LAYERED NON-WOVEN FABRIC AND 
PROCESS AND APPARATUS FOR PRODUCING 

THE SAME 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to a multi-layered non-Wo 
ven fabric Which provides high air permeance, high Water 
pressure resistance, relatively small pores, and loW pressure 
difference characteristics, and to a process and an apparatus 
for producing the multi-layered nonWoven fabric. 

[0003] 2. Description of the Related Art 

[0004] Referring to FIG. 1, a conventional process for 
producing a spun-bonded non-Woven fabric generally 
includes forcing a polymeric composition through a spin 
ning noZZle 11 to form long ?laments, depositing the long 
?laments onto a depositing device 12 to form a Web, and 
passing the Web betWeen a pair of heat embossing rollers 13 
to form a non-Woven fabric. HoWever, the non-Woven fabric 
produced from the conventional process includes only one 
layer and only one ?lament component With a single melting 
point. In addition, When the single-melting point ?laments 
are heat-treated by the heat embossing rollers 13, they 
cannot provide a non-Woven fabric With satisfactory surface 
softness and comfortable feel. 

SUMMARY OF THE INVENTION 

[0005] An object of the present invention is to provide a 
multi-layered non-Woven fabric With high air permeance, 
high Water-pressure resistance, relatively small pores, and 
loW pressure difference characteristics. 

[0006] Another object of the present invention is to pro 
vide a process for producing the multi-layered non-Woven 
fabric. 

[0007] Yet another object of the present invention is to 
provide an apparatus for producing the multi-layered non 
Woven fabric. 

[0008] According to one aspect of the present invention, a 
process for producing a multi-layered non-Woven fabric 
includes: (a) forming a plurality of non-Woven fabric layers 
from a plurality of ?lament materials Which are produced 
respectively from a plurality of spinning devices disposed 
along an advancing forming screen; (b) forming at least one 
of the ?lament materials as a composite ?lament material 
Which includes at least tWo ?lament components having 
high and loW melting points by means of one of the spinning 
devices; and (c) depositing the ?lament materials on the 
advancing forming screen one over the other to form a 
plurality of non-Woven fabric layers. 

[0009] According to another aspect of the present inven 
tion, a multi-layered non-Woven fabric includes a plurality 
of non-Woven fabric layers bonded together to form a 
laminate. The non-Woven fabric layers are obtained from a 
plurality of ?lament materials Which are produced respec 
tively by a plurality of spinning devices disposed along an 
advancing forming screen. At least one of the non-Woven 
fabric layers contains a composite ?lament material Which 
includes at least tWo ?lament components of high and loW 
melting points. 
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[0010] According to yet another aspect of the present 
invention, an apparatus for producing a multi-layered non 
Woven fabric includes an advancing forming screen, and a 
plurality of spinning devices disposed successively adjacent 
to and along the direction of the forming screen so as to 
eXtrude a plurality of ?lament materials, respectively, and 
depositing means for depositing the ?lament materials one 
over the other on the forming screen to form a plurality of 
non-Woven fabric layers. At least one of the spinning devices 
produces a composite ?lament material from at least tWo 
polymeric compositions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Other features and advantages of the present inven 
tion Will become apparent in the folloWing detailed descrip 
tion of the preferred embodiments With reference to the 
accompanying draWings, in Which: 

[0012] FIG. 1 is a schematic vieW illustrating a conven 
tional process and apparatus for producing a nonWoven 
fabric; 
[0013] FIG. 2 is a schematic vieW illustrating a process 
and apparatus embodying the present invention; 

[0014] FIG. 3 is a schematic vieW illustrating another 
process and apparatus embodying the present invention; and 

[0015] FIG. 4 illustrates cross-sections of bicomponent 
?laments that can be formed by the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0016] Referring to FIG. 2, the preferred embodiment of 
an apparatus according to the present invention is shoWn to 
include an advancing forming screen 22 Which is con?gured 
as a moving belt of a belt conveyor 21, a ?rst spun-bonding 
spinning device 30, a ?rst melt-bloWing spinning device 40, 
a second melt-bloWing spinning device 50, a second spun 
bonding spinning device 60, and a depositing unit Which 
includes a suction device 23 disposed beloW the forming 
screen 22. The spinning devices 30, 40, 50, 60 are disposed 
successively adjacent to and along the advancing direction 
of the forming screen 22 so as to eXtrude a plurality of 
?lament materials of different types on the forming screen 
22. In practice, the spinning devices 30, 40, 50, 60 can be 
selectively activated to form a non-Woven fabric With a 
desired number and desired types of fabric layers. 

[0017] The ?rst spun-bonding spinning device 30 includes 
tWo separate feed tanks 31, 31‘ for respectively receiving 
tWo different polymeric compositions having high and loW 
melting points, tWo eXtruders 32, 32‘ connected respectively 
to the feed tanks 31, 31‘ for extruding the polymeric com 
positions, respectively, tWo ?lters 33, 33‘ for ?ltering the 
extruded polymeric compositions, respectively, a spinning 
boX 35 connected to the ?lters 33, 33‘, and a pump 34 for 
pumping the ?ltered polymeric compositions into the spin 
ning boX 35. The spinning boX 35 has a spinning noZZle for 
forming the polymeric compositions into a bicomponent 
composite ?lament material that includes tWo different ?la 
ment components having high and loW melting points. A 
cooling chamber 351 is provided beloW the spinning noZZle 
of the spinning boX 35 for cooling and setting the composite 
?lament material. A high-speed air How 36 at the ambient 
temperature is directed to a bottom outlet 352 of the cooling 
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chamber 351 for suctioning and drawing the spun-bonded 
composite ?lament material out of the cooling chamber 351 
via the bottom outlet 352. The suction device 23 disposed 
beloW the forming screen 22 produces a doWnWard suction 
force to deposit the spun-bonded composite ?lament mate 
rial on the forming screen 22 to form a ?rst spun-bonded 
composite fabric layer. 

[0018] The spun-bonded fabric layer includes long con 
tinuous ?laments, and is prepared from a bicomponent 
combination selected from the group consisting of a com 
bination of polypropylene and polyethylene, a combination 
of polyethylene terephthalate and polyethylene, a combina 
tion of polyethylene terephthalate and polypropylene, a 
combination of polypropylene and compound polypropy 
lene (COPP) With a loW melting point, a combination of 
polyethylene terephthalate and compound polyethylene 
terephthalate, a combination of nylon With a high melting 
point and nylon With a loW melting point, and the like. The 
bicomponent composite ?lament material produced from the 
spinning noZZle of the ?rst spun-bonding spinning device 30 
includes a bicomponent ?lament With one of the structures 
shoWn in FIG. 4, such as a core-sheath structure or a 
side-by-side structure, depending on the design of the spin 
ning noZZle. 

[0019] The ?rst melt-bloWing spinning device 40 is dis 
posed doWnstream of the ?rst spun-bonding spinning device 
30, and includes tWo separate feed tanks 41, 41‘ for respec 
tively receiving tWo different polymeric compositions of 
different melting points, tWo eXtruders 42, 42‘ connected 
respectively to the feed tanks 41, 41‘ for extruding the 
polymeric compositions, respectively, tWo ?lters 43, 43‘ for 
?ltering the extruded polymeric compositions, respectively, 
a spinning boX 45 connected to the ?lters 43, 43‘, and a pump 
44 for pumping the ?ltered polymeric compositions into the 
spinning boX 45. The spinning boX 45 has a spinning noZZle 
for forming the polymeric compositions into a bicomponent 
composite ?lament material that includes tWo different ?la 
ment components. Acooling chamber 451 is provided beloW 
the spinning noZZle of the spinning boX 45 for cooling and 
setting the composite ?lament material. A high-speed air 
How 46 at the ambient temperature is guided to a bottom 
outlet 452 of the cooling chamber 451 for draWing the 
meltbloWn composite ?lament material out of the cooling 
chamber 451 via the outlet 452. With the suction device 23 
disposed beloW the forming screen 22, the melt-bloWn 
composite ?lament material is deposited on top of the ?rst 
spun-bonded composite fabric layer to form a ?rst melt 
bloWn composite fabric layer on the ?rst spun-bonded 
composite fabric layer. 

[0020] The second melt-bloWn spinning device 50 has a 
structure similar to that of the ?rst melt-bloWn spinning 
device 40, and operates in a manner similar to that of the ?rst 
melt-bloWn spinning device 40. The second melt-bloWn 
spinning device 50 is disposed doWnstream of the ?rst 
melt-bloWn spinning device 40 so as to produce a second 
melt-bloWn composite fabric layer on the ?rst melt-bloWn 
composite fabric layer. 

[0021] Each of the ?rst and second melt-bloWn fabric 
layers includes ?ne ?laments, and is prepared from a bicom 
ponent combination selected from the group consisting of a 
combination of polypropylene and polyethylene, a combi 
nation of polyethylene terephthalate and polyethylene, a 
combination of polyethylene terephthalate and polypropy 
lene, a combination of polypropylene and compound 
polypropylene (COPP) With a loW melting point, a combi 
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nation of polyethylene terephthalate and compound poly 
ethylene terephthalate With a loW melting point, a combi 
nation of nylon With a high melting point and nylon With a 
loW melting point, and the like. The melt-bloWn composite 
?lament material includes a bicomponent ?lament With one 
of the structures shoWn in FIG. 4, such as a core-sheath 
structure or a side-by-side structure, depending on the 
design of the spinning noZZle. The melt-bloWn composite 
?lament material has an average diameter smaller than that 
of the spun-bonded composite ?lament material. The aver 
age diameter of the meltbloWn composite ?lament material 
is less than 5 pm. The melt-bloWn composite fabric layer has 
an orientation of ?laments With a more uniform compactness 
to obtain loW pressure difference characteristics. 

[0022] The second spun-bonded spinning device 60 has a 
structure similar to that of the ?rst spun-bonded spinning 
device 30, and is operable in a manner similar to that of the 
?rst spun-bonded spinning device 30. The second spun 
bonded spinning device 60 is disposed doWnstream of the 
second melt-bloWn spinning device 50 so as to produce a 
second spun-bonded composite fabric layer on the second 
melt-bloWn composite fabric layer. 

[0023] The multi-layer non-Woven fabric produced from 
the above-described process includes a ?rst spun-bonded 
composite fabric layer, a ?rst melt-bloWn composite fabric 
layer formed on the ?rst spun-bonded composite fabric 
layer, a second melt-bloWn composite fabric layer formed on 
the ?rst melt-bloWn composite fabric layer, and a second 
spun-bonded composite fabric layer formed on the second 
melt-bloWn composite fabric layer. The composite fabric 
layers are bonded together to form a laminate. To obtain a 
good structural connection betWeen the adjacent composite 
fabric layers, one of the folloWing heat treatments may be 
conducted. 

[0024] (1) The laminate is passed betWeen a pair of 
heat-embossing rollers 71 to heat-bond the ?laments of the 
composite fabric layers. 

[0025] (2) The laminate is passed through a hot air boX 72 
at a temperature not higher than the high melting point of the 
?lament component of the spun-bonded and meltbloWn 
composite fabric layers so as to solely heat-bond the ?la 
ment component of the loWer melting point. 

[0026] After heat treatment, the laminate is taken up via a 
rolling-up device 90. Because, after the heat treatment With 
the hot air boX 72, the ?laments having high melting point 
in the fabric layers are not subjected to heat-bonding, the 
non-Woven fabric thus produced has a loose and soft struc 
ture. 

[0027] Referring to FIG. 3, there is shoWn another appa 
ratus according to the present invention Which includes an 
advancing forming screen 22, a ?rst spun-bonding spinning 
device 30, a ?rst melt-bloWing spinning device 40, a second 
melt-bloWing spinning device 50, a second spun-bonding 
spinning device 60, and a depositing unit Which includes a 
suction device 23 disposed beloW the forming screen 22. 
The spinning devices 30, 40, 50, 60 are disposed succes 
sively adjacent to and along the advancing direction of the 
forming screen 22 so as to eXtrude a plurality of ?lament 
material of different types on the forming screen 22. As With 
the previous embodiment, the spinning devices 30, 40, 50, 
60 can be selectively activated to form a non-Woven fabric 
With a desired number and desired types of fabric layers. The 
?lament materials produced from the spinning devices 30, 
40, 50, 60 have one or more composite ?lament structures 
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Whose cross-sections are shown in FIG. 4. These ?laments 
can be split. AWater jet device 80 is disposed at the end of 
the forming screen 22 to produce a jet of Water onto the 
laminate of the non-Woven fabric layers for splitting the 
composite ?laments in the composite fabric layers into ?ner 
?laments. In this manner, the ?lament materials in the fabric 
layers can be interlaced more uniformly. Thus, the non 
Woven fabric has high air permeance and high Water 
pressure resistance. 

[0028] The multi-layered non-Woven fabric produced 
from the process of the present invention is suitable for use 
as a ?lter for ?ltering Water and air. Moreover, since the 
non-Woven fabric according to the present invention is 
relatively soft, the non-Woven fabric can thus be used in 
making diapers, sanitary napkins, surgical garments, surgi 
cal caps, surgical mouthpieces, etc. 

[0029] With this invention thus explained, it is apparent 
that numerous modi?cations and variations can be made 
Without departing from the scope and spirit of this invention. 
It is therefore intended that this invention be limited only as 
indicated in the appended claims. 

I claim: 
1. A process for producing a multi-layered non-Woven 

fabric, comprising: 
(a) forming a plurality of non-Woven fabric layers from a 

plurality of ?lament materials Which are produced 
respectively from a plurality of spinning devices dis 
posed along an advancing forming screen; 

(b) forming at least one of said ?lament materials as a 
composite ?lament material Which includes at least tWo 
?lament components having high and loW melting 
points by means of one of said spinning devices; and 

(c) depositing said ?lament materials on said advancing 
forming screen one over the other to form a plurality of 
non-Woven fabric layers. 

2. The process as claimed in claim 1, Wherein said 
composite ?lament material includes a bicomponent ?la 
ment Which is formed by extruding tWo polymeric compo 
sitions having high and loW melting points. 

3. The process as claimed in claim 2, Wherein each of said 
?lament materials is formed as said composite ?lament 
material. 

4. The process as claimed in claim 3, Wherein said 
composite ?lament material is formed by a melt-bloWing 
process. 

5. The process as claimed in claim 3, Wherein said 
composite ?lament material is formed by a spun-bonding 
process. 

6. The process as claimed in claim 3, Wherein said 
non-Woven fabric layers comprise a ?rst spun-bonded com 
posite fabric layer, a ?rst melt-bloWn composite fabric layer 
formed on said ?rst spun-bonded composite fabric layer, a 
second melt-bloWn composite fabric layer formed on said 
?rst melt-bloWn composite fabric layer, and a second spun 
bonded composite fabric layer formed on said second melt 
bloWn composite fabric layer. 

7. The process as claimed in claim 6, Wherein, after step 
(c), said non-Woven fabric layers are heat-treated at a 
temperature loWer than said high melting point so as to 
heat-bond only one of said ?lament components having said 
loW melting point. 
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8. The process as claimed in claim 7, Wherein said 
non-Woven fabric layers are heat-treated by passing betWeen 
a pair of heat-embossing rollers. 

9. The process as claimed in claim 7, Wherein said 
non-Woven fabric layers are heat-treated by passing through 
a hot air boX. 

10. The process as claimed in claim 5, Wherein, after step 
(c), said non-Woven fabric layers are subjected to a Water jet 
so as to split said composite ?lament materials into ?ne 
?laments. 

11. A multi-layered non-Woven fabric, comprising: 

a plurality of non-Woven fabric layers bonded together to 
form a laminate, said non-Woven fabric layers being 
obtained from a plurality of ?lament materials Which 
are produced respectively by a plurality of spinning 
devices disposed along an advancing forming screen, at 
least one of said non-Woven fabric layers containing a 
composite ?lament material Which includes at least tWo 
?lament components having high and loW melting 
points. 

12. The multi-layered non-Woven fabric as claimed in 
claim 11, Wherein said composite ?lament material includes 
a bicomponent ?lament. 

13. The multi-layered non-Woven fabric as claimed in 
claim 12, Wherein said non-Woven fabric layers include at 
least one melt-bloWn composite fabric layer and at least one 
spun-bonded composite fabric layer. 

14. The multi-layered non-Woven fabric as claimed in 
claim 13, Wherein said melt-bloWn composite fabric layer 
has a melt-bloWn composite ?lament With a diameter of less 
than 5 pm. 

15. The multi-layered non-Woven fabric as claimed in 
claim 13, Wherein said non-Woven fabric layers comprise a 
?rst spun-bonded composite fabric layer, a ?rst melt-bloWn 
composite fabric layer formed on said ?rst spun-bonded 
composite fabric layer, a second melt-bloWn composite 
fabric layer formed on said ?rst melt-bloWn composite 
fabric layer, and a second spun-bonded composite fabric 
layer formed on said second melt-bloWn composite fabric 
layer. 

16. The multi-layered non-Woven fabric as claimed in 
claim 13, Wherein each of said composite ?lament materials 
of said spun-bonded composite fabric layer and said melt 
bloWn composite fabric layer is prepared from a bicompo 
nent combination selected from the group consisting of a 
combination of polypropylene and polyethylene, a combi 
nation of polyethylene terephthalate and polyethylene, a 
combination of polyethylene terephthalate and polypropy 
lene, a combination of polypropylene and compound 
polypropylene (COPP), a combination of polyethylene 
terephthalate and compound polyethylene terephthalate, and 
a combination of nylon With a high melting point and nylon 
With a loW melting point. 

17. An apparatus for producing a multi-layered non 
Woven fabric, comprising: 

an advancing forming screen; 

a plurality of spinning devices disposed successively 
adjacent to and along the direction of said forming 
screen so as to eXtrude a plurality of ?lament materials, 
respectively, at least one of said spinning devices 
producing a composite ?lament material from at least 
tWo polymeric compositions; and 
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depositing means for depositing said ?lament materials device, and at least one melt-blowing spinning device dis 
one over the other on said forming screen to form a posed doWnstream of said spun-bonding spinning device, 
plurality of non-Woven fabric layers. each of said spinning devices comprising tWo eXtruders. 

18. The apparatus as claimed in claim 17, Wherein said 
spinning devices include at least one spun-bonding spinning * * * * * 


