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MANUFACTURING CO., LTD., A nonwoven fabric web (3) is mounted on a three-dimen 
Moriguchi-shi, Osaka (JP) sional molding surface (10) of a molding mold (1), and water 

is sprayed onto this nonwoven fabric web (3) by a waterjet 
(21) Appl. No.: 14/440,536 (2). Thus, the nonwoven fabric web (3) is pressed against the 

molding surface (10), and fibers (32) of the nonwoven fabric 
web (3) are entangled with each other while the nonwoven 
fabric web (3) is molded so as to conform to the three-dimen 

(22) PCT Filed: Jul. 17, 2013 

(86) PCT No.: PCTA.JP2013/069422 sional shape of the molding Surface (10), whereby a non 
$ 371 (c)(1), woven fabric molded product (5) of a three-dimensional 
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DEVICE FOR MANUFACTURING 
NONWOVEN FABRIC MOLDED PRODUCT 
AND METHOD FOR MANUFACTURING 

SAME 

TECHNICAL FIELD 

[0001] The present invention relates to a device and method 
for manufacturing nonwoven fabric molded products having 
a three-dimensional shape such as masks, filters, and urethane 
reinforcing materials to be used for Vehicle seats. 

BACKGROUND ART 

[0002] A conventional device for manufacturing nonwoven 
fabric molded products is known from JP H1 1-315458 A 
(PTIL 1). This manufacturing device has a male mold and 
female mold so that nonwoven fabric molded products are 
manufactured by press-molding nonwoven fabrics with the 
male and female molds. 
[0003) With regard to the manufacture of nonwoven fab 
rics, generally, an unentangled nonwoven web is passed 
between heat rolls so as to be thermo-compression bonded, by 
which an entangled-and-compressed nonwoven fabric is 
manufactured. 

CITATION LIST 

Patent Literature 

[0004] PTL1: JP H11-315458 A 

SUMMARY OF INVENTION 

Technical Problem 

[0005] In actual use of the above-described conventional 
device for manufacturing nonwoven fabric molded products, 
there are problems as described below. 
[0006] In order to manufacture the nonwoven fabric 
molded product from the nonwoven fabric, it is required to 
preliminarily manufacture a nonwoven fabric from a non 
woven web. Thus, a step of manufacturing a nonwoven fabric 
from a nonwoven web and another step of manufacturing a 
nonwoven fabric molded product from the nonwoven fabric 
are necessitated, involving elongated manufacturing time and 
increased manufacturing cost. 
[0007) Also, since a nonwoven fabric molded product is 
manufactured from a nonwoven fabric by pressing with the 
male and female molds, changing the shape of a nonwoven 
fabric molded product involves changing the male and female 
molds, leading to an increase in the quantity of metal molds. 
[0008] Further, since the nonwoven fabric molded product 
is manufactured from the nonwoven fabric, excess parts for 
the manufacture of a nonwoven fabric molded product is 
removed as they are in the nonwoven state. Thus, since excess 
parts have been compressed by heat treatment, it is difficult to 
reuse such excess parts. These excess parts may occupy 40% 
of the entire product quantity in some products, thus resulting 
in waste of resources and being adverse to the environment. 
[0009) Further, the nonwoven fabric cannot be partly 
changed in density (weight per unitarea), degree of entangle 
ment between fibers, orthickness. A nonwovenfabric molded 
product manufactured from the nonwoven fabric also cannot 
be partly changed in density, degree of entanglement, or 
thickness. Therefore, even with a desire for partly increasing 
a nonwoven fabric molded product in density, degree of 
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entanglement, or thickness, the nonwoven fabric molded 
product has to be increased wholly in those terms, leading to 
a waste ofresources unfavorably in terms of the environment. 
[0010] Accordingly, an object of the invention is to provide 
a device and method for manufacturing nonwoven fabric 
molded products capable of reducing manufacturing time and 
manufacturing cost, decreasing the quantity of molds and 
contributing to resource saving favorably in terms of the 
environment. 

Solution to Problem 

[0011] In order to solve the problem, a device for manufac 
turing nonwoven fabric molded products according to the 
present invention comprises: 
[0012) a mold having a three dimensional-shaped molding 
surface; and 
[0013] fluid spraying means for spraying a fluid to anunen 
tangled nonwoven web mounted on the molding Surface of 
the mold so that the nonwoven web is pressed against the 
molding surface, and fibers of the nonwoven web are 
entangled with each other while the nonwoven web is molded 
so as to conform to a three-dimensional shape of the molding 
surface, whereby a three-dimensional nonwoven fabric 
molded product is produced. 
[0014] It is noted here that the fluid refers to liquids such as 
water or gases such as vapor as an example, having such a 
high pressure as to cause the nonwoven web to be entangled. 
For example, with water used as the fluid, the fluid pressure is 
within a range of 10 MPa to 20 MPa. Of course, this pressure 
may be changed depending on thickness, hardness or the like 
of the nonwoven fabric molded product. 
[0015] According to the device for manufacturing non 
woven fabric molded products in this invention, since the 
molding and entanglement of a three-dimensional shape from 
the nonwoven web can be carried out concurrently in one 
time process, the conventional entangling step of manufac 
turing nonwoven fabric from the nonwoven web can be omit 
ted, simplifying the steps, so that the nonwovenfabric molded 
product can be manufactured at low cost. 
[0016] Also, since the nonwoven web is pressed against the 
mold by the fluid of the fluid spraying means, the fluid spray 
ing means fulfills the role as one mold out of a male mold and 
a female mold to be used for conventional press molding, 
allowing the one mold to be omitted. Therefore, in cases 
where the shape of the nonwoven fabric molded product is 
changed, the need is only to change the other mold, leading to 
a reduction of the mold quantity. 
[0017] Also, since the nonwoven fabric molded product is 
manufactured from the nonwoven web by fluid, excess mate 
rials in the manufacture of the nonwoven fabric molded prod 
uct are removed from the nonwoven web, as they are, by the 
fluid, and those excess materials can be reused as they are. 
This leads to resource saving and favorableness to the envi 
rOnment. 

[0018) With conventional nonwoven fabrics, it has been 
impossible to partly change their density (weight per unit 
area). In the present invention, on the other hand, excess 
materials may be laid on necessary parts in the state of the 
nonwoven web before the nonwoven fabric molded productis 
manufactured. Thus, according to the invention, it becomes 
implementable to achieve a reduction in materials, as com 
pared with conventional molded products from nonwoven 
fabrics, favorably in terms of the environment. 
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[0019] Also, with conventional nonwoven fabrics, it has 
been impossible to partly change their degree of entangle 
ment between fibers or their thickness. In this invention, on 
the other hand, the nonwoven fabric molded product can be 
partly changed in degree of entanglement or thickness by 
changing the pressure, distance, time or angle of the fluid 
sprayed to the nonwoven web. As a result of this, the invention 
is enabled to provide the functions of the nonwoven fabric 
molded product (functions due to its degree of entanglement 
or thickness) with a minimum quantity of material, favorably 
in terms of the environment. 
[0020] In one embodiment, in the above-described device 
for manufacturing nonwoven fabric molded products, a plu 
rality of through holes for allowing the fluid to pass there 
through are provided in the molding surface of the mold. 
[0021] According to the device for manufacturing non 
woven fabric molded products in this embodiment, the fluid 
after having been sprayed to the nonwoven web passes 
through the through holes of the molding surface of the mold. 
As a result of this, the fluid that has passed through the 
nonwoven web is prevented from impinging on and repelling 
from the molding Surface. Thus, the nonwoven web can 
securely be pressed against the molding Surface so that mold 
ing and entanglement of a three-dimensional shape from the 
nonwoven web can be fulfilled securely. 
['0022] In one embodiment, in the above-described device 
for manufacturing nonwoven fabric molded products, 
[0023] the mold has protrusions in the molding surface, and 
[0024] the fluid spraying means sprays the fluid to the non 
woven web with the protrusions stuck thereto, so that the 
protrusions are pierced through the nonwoven web. 
[0025] According to the device for manufacturing non 
woven fabric molded products in this embodiment, the fluid 
spraying means sprays the fluid to the nonwoven web stuck to 
the protrusions so that the protrusions are pierced through the 
nonwoven web. As a result of this, there is no need for pre 
liminarily providing holes that allow the protrusions to be 
pierced through the nonwoven web. Thus, the steps are sim 
plified and waste of materials can be cut down. 
['0026] In one embodiment, in the above-described device 
for manufacturing nonwoven fabric molded products, the 
fluid spraying means has a plurality of noZZles for jetting out 
the fluid to an identical part of the nonwoven web in different 
directions. 
['0027] According to the device for manufacturing non 
woven fabric molded products in this embodiment, the plu 
rality of nozzles jet out the fluid to one identical part of the 
nonwoven web in mutually different directions. As a result of 
this, entanglement between fibers of the nonwoven web can 
be fulfilled with more complexity and more security, so that 
the strength of the nonwoven fabric molded product can be 
improved. 
[0028] Also, a method for manufacturing nonwoven fabric 
molded products according to the invention comprises: 
[0029 mounting an unentangled nonwoven web onto a 
molding Surface of a mold, the molding Surface having a 
three-dimensional shape; and 
['0030) spraying a fluid to the nonwoven web so that the 
nonwoven web is pressed against the molding surface, and 
fibers of the nonwoven web are entangled with each other 
while the nonwoven web is molded so as to conform to the 
three-dimensional shape of the molding surface, whereby a 
three-dimensional nonwoven fabric molded product manu 
factured. 
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[0031] According to the method for manufacturing non 
woven fabric molded products in this invention, since the 
molding and entanglement of a three-dimensional shape from 
the nonwoven web can be carried out concurrently in one 
time process, the conventional entangling step of manufac 
turing nonwoven fabric from the nonwoven web can be omit 
ted, simplifying the steps, so that the nonwovenfabric molded 
product can be manufactured at low cost. 
[0032] Also, since the nonwoven web is pressed against the 
mold by the fluid of the fluid spraying means, the fluid spray 
ing means fulfills the role as one mold out of a male mold and 
a female mold to be used for conventional press molding, 
allowing the one mold to be omitted in this case. Therefore, in 
cases where the shape of the nonwovenfabric molded product 
is changed, the need is only to change the other mold, leading 
to a reduction of the mold quantity. 
[0033] Also, since the nonwoven fabric molded product is 
manufactured from the nonwoven web by fluid, excess mate 
rials in the manufacture of the nonwoven fabric molded prod 
uct are removed from the nonwoven web, as they are, by the 
fluid, and those excess materials can be reused as they are. 
This leads to resource saving and favorableness to the envi 
rOnment. 

[0034) With conventional nonwoven fabrics, it has been 
impossible to partly change their density (weight per unit 
area). In the present invention, on the other hand, excess 
materials may be laid on necessary parts in the state of the 
nonwoven web before the nonwoven fabric molded productis 
manufactured. Thus, according to the invention, it becomes 
implementable to achieve a reduction in materials favorably 
in terms of the environment, as compared with conventional 
molded products from nonwoven fabrics. 
[0035] Also, with conventional nonwoven fabrics, it has 
been impossible to partly change their degree of entangle 
ment between fibers or their thickness. In this invention, on 
the other hand, the nonwoven fabric molded product can be 
partly changed in degree of entanglement or thickness by 
changing the pressure, distance, time or angle of the fluid 
sprayed to the nonwoven web. As a result of this, the invention 
is enabled to provide the functions of the nonwoven fabric 
molded product (functions due to its degree of entanglement 
or thickness) with a minimum quantity of material, favorably 
in terms of the environment. 

Advantageous Effects of Invention 

[0036] According to the device for manufacturing non 
woven fabric molded products in this invention, since the 
manufacturing device includes a mold and fluid spraying 
means, the nonwoven fabric molded product can be manu 
factured from the nonwoven web by fluid. Thus, the manu 
facturing time and the manufacturing cost can be reduced, 
and a reduction in mold quantity as well as a reduction in 
waste of resources are achieved, favorably in terms of the 
environment. 

[0037] According to the method for manufacturing non 
woven fabric molded products in this invention, since the 
nonwoven fabric molded product is manufactured by spray 
ing fluid to the nonwoven web. Thus, the manufacturing time 
and the manufacturing cost are reduced, and a reduction in 
mold quantity as well as a reduction in waste of resources are 
achieved, favorably in terms of the environment. 
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BRIEF DESCRIPTION OF DRAWINGS 

[0038] FIG. 1 is a schematic structural view showing a 
device for manufacturing nonwoven fabric molded products 
according to a first embodiment of the present invention; 
[0039] FIG. 2A is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0040) FIG. 2B is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0041] FIG. 2C is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0042] FIG. 2D is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0043] FIG. 2E is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0044] FIG. 2F is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0045] FIG. 2G is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0046] FIG. 2H is an explanatory view showing a method 
for manufacturing nonwoven fabric molded products; 
[0047] FIG. 3A is a schematic structural view showing a 
device for manufacturing nonwoven fabric molded products 
according to a second embodiment of the invention; and 
[0048] FIG. 3B is a schematic structural view showing 
another device for manufacturing nonwoven fabric molded 
products. 

DESCRIPTION OF EMBODIMENTS 

[0049] Hereinbelow, the present invention will be 
described in detail by way of embodiments thereofillustrated 
in the accompanying drawings. 

First Embodiment 

[0050] FIG. 1 is a schematic structural view showing a 
device for manufacturing nonwoven fabric molded products 
according to a first embodiment of the invention. As shown in 
FIG. 1, this manufacturing device includes a mold 1 having a 
three dimensional-shaped molding surface 10, and a waterjet 
2 for spraying water to the molding surface 10 of the mold 1. 
The waterjet 2 is an example of fluid spraying means. 
[0051] The molding surface 10 of the mold 1 is formed of a 
pentahedron including four side surfaces and one top surface. 
The molding surface 10 is provided with a plurality of 
through holes 11 that allow water sprayed from the waterjet 
2 to pass therethrough. The molding surface 10 is formed 
from a wire mesh as an example. 
[0052] Pin-like positioning protrusions 12 and a box 
shaped hole-forming protrusion 13 are provided on the top 
surface of the molding Surface 10. A chute-shaped recess 
forming protrusion 14 is provided on one side surface of the 
molding surface 10. 
[0053] The waterjet 2 has a gate-shaped body portion 20 
and a plurality of nozzles 21 provided in the body portion 20. 
Jet holes 21a of the nozzles 21 are provided in three surfaces 
facing inward of the gate-shaped body portion 20. 
[0054] The waterjet 2 is set to such a size as to be able to 
stride across the mold 1. The mold 1 is enabled to relatively go 
closer to or farther from the waterjet 2. That is, the jet holes 
21a of the nozzles 21 can be opposed to the whole area of the 
molding surface 10 of the mold 1 one after another so that 
water can be sprayed thereto from the jet holes 21a. The 
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pressure of this water is so high as to cause a later-described 
nonwoven web 3 to be entangled, e.g., being withina range of 
10 MPa to 20 MPa. 
[0055] Next, a method for manufacturing a nonwoven fab 
ric molded product 5 from a nonwoven web 3 by using the 
manufacturing device having the above-described structure 
will be described below. 
[0056] First, as shown in FIG. 2A, a nonwoven web 3 is 
fabricated by layeringa plurality offibers. For this fabrication 
of the nonwoven web 3, a conventionally known process (dry 
process, wet process, etc.) is used. The fibers are made from 
polyester as an example. The nonwoven web 3, which has not 
yet been processed for fiber-to-fiber entanglement, is also 
called fleece. It is noted here that the fiber-to-fiber entangle 
ment refers to making fibers coupled and entangled with each 
other. 
[0057] Thereafter, as shown in FIG. 23, cruciform slits and 
a pass-through hole portion 31 are bored at predetermined 
positions on the nonwoven web 3. The positions of the slits 30 
correspond to positions of the positioning protrusions 12 of 
the mold 1, and the position of the hole portion 31 corre 
sponds to a position of the hole-forming protrusion 13 of the 
mold 1. 
[0058] Thereafter, as shown in FIG. 2C, the unentangled 
nonwoven web 3 is mounted on the molding surface 10 so that 
one surface of the nonwoven web 3 faces the molding surface 
of the mold 1. Then, as shown in FIG. 2D, the positioning 
protrusions 12 of the mold 1 are stuck into the slits 30 of the 
nonwoven web 3, so that the hole-forming protrusion 13 of 
the mold 1 is fitted into the hole portion 31 of the nonwoven 
web 3. In this state, fore ends of the positioning protrusions 12 
are not exposed from the nonwoven web 3, but those ends 
may be exposed from the slits 30. 
[0059] Thereafter, the nonwoven web 3 mounted on the 
molding surface 10 is moved inward of the waterjet 2. Then, 
from the waterjet 2, water is sprayed to the other surface of 
the nonwoven web 3. 
[0060] As a result of this process, as shown in FIG. 2E, the 
nonwoven web 3 is pressed against the molding Surface 10 so 
that fibers 32 of the nonwoven web 3 are entangled with each 
other and moreover the nonwoven web 3 is molded so as to 
conform to the three-dimensional shape of the molding Sur 
face 10. It is assumed that the molding surface 10 is moved 
from left to right relative to the nozzles 21 as in the figures. 
[0061] In this process, the water after having been sprayed 
to the nonwoven web 3 passes through the through holes 11 of 
the molding surface 10. As a result of this, the water that has 
passed through the nonwoven web 3 is prevented from 
impinging on and repelling from the molding surface 10. 
Thus, the nonwoven web 3 can securely be pressed against the 
molding Surface 10 so that molding and entanglement of the 
three-dimensional shape from the nonwoven web 3 can be 
fulfilled. 

[0062] Also, as shown in FIG. 2F, wateris sprayed from the 
waterjet 2 to the nonwoven web 3 with the positioning pro 
trusions 12 stuck thereto so that the positioning protrusions 
12 are pierced through the nonwoven web 3, thus the non 
woven web 3 being positioned in engagement with the posi 
tioning protrusions 12. It is assumed that the molding Surface 
10 is moved from left to right relative to the nozzles 21 as in 
the figures. As a result of this, there is no need for prelimi 
narily providing holes that allow the positioning protrusions 
12 to be pierced through the nonwoven web 3. Thus, the steps 
are simplified and waste of materials can be cut down. 



US 2015/0299920 A1 

[0063] As described above, molding and entanglement of a 
three-dimensional shape from the nonwoven web 3 are car 
ried out concurrently in one-time process, by which the non 
woven fabric molded product 5 is manufactured as shown in 
FIG. 2G. The resulting nonwoven fabric molded product 5 
has a three-dimensional shape conforming to the molding 
surface 10. 
[0064] After that, the nonwoven fabric molded product 5 
mounted on the molding surface 10 is dried and cooled, then 
removed from the mold 1 as shown in FIG. 2H. In the non 
woven fabric molded product 5, holes are formed at positions 
corresponding to the positioning protrusions 12, a hole is 
formed at a position corresponding to the hole-forming pro 
trusion 13, and a recess is formed at a position corresponding 
to the recess-forming protrusion 14. 
[0065] The nonwoven fabric molded product 5 is, for 
example, a mask, a filter, an urethane reinforcing material to 
be used for vehicle seats, or the like. The reinforcing material, 
which is to be placed between urethane placed on the bearing 
surface side of the seat and a back Surface member placed on 
the back surface side of the seat, prevents peeling ofurethane 
or prevents rustling sounds between the urethane and the back 
surface member. 
[0066] According to the device and method for manufac 
turing nonwoven fabric molded products with the above 
described structure, since the molding and entanglement of a 
three-dimensional shape from the nonwoven web 3 can be 
carried out concurrently in one-time process, the conven 
tional entangling step of manufacturing nonwoven fabric 
from the nonwoven web 3 can be omitted, simplifying the 
steps, so that the nonwoven fabric molded product 5 can be 
manufactured at low cost. 
[0067] Furthermore, since the nonwoven web 3 is pressed 
against the mold 1 by the water of the waterjet 2, the waterjet 
2 fulfills the role as one mold out of a male mold and a female 
mold to be used for conventional press molding, allowing the 
one mold to be omitted in this case. 
[0068] Therefore, in cases where the shape of the non 
woven fabric molded product 5 is changed, the need is only to 
change the other mold, leading to a reduction of the mold 
quantity. 
[0069] Also, since the nonwoven fabric molded product 5 is 
manufactured from the nonwoven web 3 by water, excess 
materials in the manufacture of the nonwoven fabric molded 
product 5 are removed from the nonwoven web 3, as they are, 
by the water, and those excess materials can be reused as they 
are. This leads to resource saving and favorableness to the 
environment. 

[0070) With conventional nonwoven fabrics, it has been 
impossible to partly change their density (weight per unit 
area). In the present invention, on the other hand, excess 
materials may be laid on necessary parts in the state of the 
nonwoven web 3 before the nonwoven fabric molded product 
5 is manufactured. Thus, according to the invention, it 
becomes implementable to achieve a reduction in materials, 
as compared with conventional molded products from non 
woven fabrics, favorably in terms of the environment. 
[0071] Also, with conventional nonwoven fabrics, it has 
been impossible to partly change their degree of entangle 
ment between fibers or their thickness. In this invention, on 
the other hand, the nonwoven fabric molded product 5 can be 
partly changed in degree of entanglement or thickness by 
changing the pressure, distance, time or angle of water 
sprayed to the nonwoven web 3. As a result of this, the 
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invention is enabled to provide the functions of the nonwoven 
fabric molded product 5 (functions due to its degree of 
entanglement orthickness) with a minimum quantity of mate 
rial, favorably in terms of the environment. 

Second Embodiment 

[0072] FIGS. 3A and 3B are main-part enlarged views 
showing a device for manufacturing nonwoven fabric molded 
products according to a second embodiment of the invention. 
The second embodiment differs from the foregoing first 
embodiment (FIG. 2E) only in the structure of the nozzles. 
Only this different point of structure will be described below. 
0073] As shown in FIG. 3A, a first nozzle 21A and a 
second nozzle 21B jet out water to one identical part of the 
nonwoven web 3 in mutually different directions. A jet-out 
direction of the first noZZle 21A is along a direction orthogo 
nal to the molding surface 10. Ajet-out direction of the second 
nozzle 21B is along a direction inclined by 45° relative to the 
molding surface 10. 
[0074] As a result, entanglement between fibers 32 of the 
nonwoven web 3 can be fulfilled with more complexity and 
more security, so that the strength of the nonwoven fabric 
molded product 5 can be improved. 
[0075] In addition, as shown in FIG. 3B, the jet-out direc 
tion of the first nozzle 21A may be along a direction inclined 
by 135° relative to the molding surface 10 so as to be left-right 
symmetrical with the jet-out direction of the second nozzle 
21B. 
[0076] The present invention is not limited to the above 
described embodiments. For example, features of the above 
described first and second embodiments may be combined 
together in Various ways. 
[0077] The gate-shaped waterjet 2 is adopted as the fluid 
spraying means in the above embodiments. However, the 
fluid spraying means may also be a robot arm capable of 
partly-aimed spraying. 
[0078) Whereas water is used as the fluid in the above 
embodiments, yet the fluid may also be liquid other than 
water ora gas such as vapor. A fluid has a pressure that allows 
a high degree of entanglement of the nonwoven web 3 to be 
achieved. Ofcourse, this pressure may be changed depending 
on thickness, hardness or the like of the nonwoven fabric 
molded product 5. 
[0079] The nozzles 21, 21A, 21B for jetting out water to 
one identical part of the nonwoven web 3 are provided in a 
quantity of one or two in the above embodiments. However, 
those noZZles may be provided in quantities of three or more. 
[0080] The through holes 11, although provided in the 
molding surface 10 in the above embodiments, may also be 
omitted. 
[0081] Although the protrusions 12, 13, 14 are provided on 
the molding surface 10 in the above embodiments, yet at least 
one of those may be omitted. 

REFERENCE SIGNS LIST 

[0082) 1 mold 
[0083) 10 molding surface 
[0084] 11 through hole 
[0085] 12 positioning protrusion 
[0086] 13 hole-forming protrusion 
[0087] 14 recess-forming protrusion 
[0088] 2 waterjet (fluid spraying means) 
[0089] 20 body portion 
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[0090] 21, 21A, 21B nozzle 
[0091] 21a jet hole 
[0092) 3 nonwoven web 
[0093] 30 slit 
[0094) 31 hole portion 
[0095) 32 fiber 
[0096] 5 nonwoven fabric molded product 

1. A device for manufacturing nonwoven fabric molded 
products, comprising: 

a mold (1) having a three dimensional-shaped molding 
surface (10); and 

fluid spraying means (2) for spraying a fluid to an unen 
tangled nonwoven web (3) mounted on the molding 
surface (10) of the mold (1) so that the nonwoven web 
(3) is pressed against the molding Surface (10), and 
fibers (32) of the nonwoven web (3) are entangled with 
each other while the nonwoven web (3) is molded so as 
to conform to a three-dimensional shape of the molding 
surface (10), whereby a three-dimensional nonwoven 
fabric molded product (5) is produced. 

2. The device for manufacturing nonwoven fabric molded 
products as claimed in claim 1, wherein 

a plurality of through holes (11) for allowing the fluid to 
pass therethrough are provided in the molding Surface 
(10) of the mold (1). 

3. The device for manufacturing nonwoven fabric molded 
products as claimed in claim 1, wherein 
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the mold (1) has protrusions (12, 13, 14) in the molding 
surface (10), and 

the fluid spraying means (2) sprays the fluid to the non 
woven web (3) with the protrusions (12, 13, 14) stuck 
thereto, so that the protrusions (12, 13, 14) are pierced 
through the nonwoven web (3). 

4. The device for manufacturing nonwoven fabric molded 
products as claimed in claim 1, wherein 

the fluid spraying means (2) has a plurality of noZZles 
(21A, 21 B) forjetting out the fluid to an identical part of 
the nonwoven web (3) in different directions. 

5. A method for manufacturing nonwoven fabric molded 
products, comprising: 

mounting an unentangled nonwoven web (3) onto a mold 
ing surface (10) of a mold (1), the molding surface (10) 
having a three-dimensional shape; and 

spraying a fluid to the nonwoven web (3) so that the non 
woven web (3) is pressed against the molding surface 
(10), and fibers (32) of the nonwoven web (3) are 
entangled with each other while the nonwoven web (3) is 
molded so as to conform to the three-dimensional shape 
of the molding surface (10), whereby a three-dimen 
sional nonwoven fabric molded product (5) is manufac 
tured. 


