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1

VARIED DENSITY NONWOVEN

Background

The present invention generally relates to moldable nonwoven materials, and
in particular, to moldable nonwoven materials for use in applications having varying
requirements in each area of the component.

A nonwoven mat formed of low and high melt polyester fibers can be molded
into a form for various components such as automotive headliners. This nonwoven
has the advantage of being formable, resilient to treatment in the car manufacturing
process, and when combined with a 100% polyester A-surface fabric, recyclable.
However, it has been found by the present inventors that the performance of
components does not always need to be the same in all areas of the component.
Therefore, there is a need for moldable nonwoven materials that can satisfy the
varying performance requirements of a component in different zones and reduce the

weight and raw material cost of the component.

Brief Description Of The Drawings
For a more complete understanding of the present invention, reference should
be made to the following drawings in conjunction with the detailed description below:
FIG. 1 is a perspective view of a nonwoven material of the present invention;
and,
FIG. 2 is a cross sectional view of one embodiment of the nonwoven in FIG.
1, prior to needle punching.
FIG. 3 is a cross sectional view of another embodiment of the nonwoven in

FIG. 1, prior to needle punching.

Detailed Description

Referring now to the Figures, and in particular to FIG. 1, there is shown an
embodiment of the present invention illustrated as the nonwoven 10 formed of staple
fibers 11. The nonwoven 10 has a length direction x, a width direction y, and a
thickness direction z. The x direction is typically the machine direction, the y
direction is typically the cross machine direction, and the z direction is typically the
thickness of the nonwoven 10. As such, the x direction (or machine direction) is

JP 2005-507977 A 2005.3.24
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2
typically greater than the y direction (or cross machine direction), and the y direction

(or cross machine direction) is typically greater than the z direction (or thickness).

The nonwoven 10 comprises first sections 110, second sections 120, and a
third section 130, disposed across the width direction y of the nonwoven 10, and
along the length direction x of the nonwoven 10. The second sections 120 are
disposed on opposite sides of the third section 130, which all extend in the length
direction x. The first sections 110 are disposed on the sides of the second sections
120 opposite to the third section 130, and which also extend in the length direction x.

In one embodiment, the fibers 11 forming the nonwoven 10 are a synthetic
polymeric fiber. In a further embodiment, the fibers 11 forming the nonwoven 10 are
a combination of high melt polyester and low melt polyester fibers. In a further
embodiment, the low melt polyester fibers are a core/sheath fiber, with sheath melt
temperature of from about 110°C to about 180°C, with standard polyester core. The
core/sheath fiber is used with the standard matrix fiber. The low melt polyester fiber,
or core/sheath fiber, can comprise from about 40% to about 90% by weight of the
total blend of fibers 11 in the nonwoven 10, and the high melt polyester fibers, or
matrix fibers, can vary from about 60% to about 10% by weight of the total blend of
fibers 11 in the nonwoven 10, depending on desired final properties required of
nonwoven 10. The use of low melt temperature fibers facilitates the molding of
component parts from the nonwoven of the present invention after formation of that
nonwoven material.

Referring now to FIGS. 2 and 3, there are shown cross sectional views of
nonwoven battens 10a and 10b used to form the nonwoven 10 in FIG. 1. The
nonwoven battens 10a and 10b are in a loose web form prior to the needling
required to form the nonwoven 10 in FIG. 1. The width direction y, and the thickness
direction z are also illustrated on the nonwoven battens 10a and 10b.  The
nonwoven battens 10a and 10b include the first zones 110, the second zones 120,
and the third zone 130 which correspond to the same zones in the nonwoven 100.

As illustrated in FIG. 2, the first zones 110 of the batten 10a have a greater
weight of fibers 11 per width y than the second zones 120 or the third zone 130, and
the second zones 120 have a greater weight of the fibers 11 per width y than the
third zone 130. Additionally, the second zone 120 has varying amounts of fibers 11

per width y, across the width y of the second zone 120, with the greater amounts

JP 2005-507977 A 2005.3.24
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3
being adjacent to the first zones 110 and decreasing to the lower amounts adjacent

to the third zone 130. In one embodiment, the fiber density is approximately uniform
in the creation of the batten 10a. In this manner, the thickness z of the batten 10a
will vary across the width y of the batten 10a, with the first zones 110 having greater
thickness z than the second zones 120 and the third zone 130, and the second
zones 120 having greater thickness z than the third zone 130.

As illustrated in FIG. 3, the third zone 130 of the batten 10b has a greater
weight of fibers 11 per width y than the second zones 120 or the first zones 110, and
the second zones 120 have a greater weight of the fibers 11 per width y than the first
zones 110. Additionally, the second zone 120 has varying amounts of fibers 11 per
width y, across the width y of the second zone 120, with the greater amounts being
adjacent to the third zone 130 and decreasing to the lower amounts adjacent to the
first zones 110. In one embodiment, the fiber density is approximately uniform in the
creation of the batten 10b. In this manner, the thickness z of the batten 10b will vary
across the width y of the batten 10b, with the third zone 130 having greater thickness
z than the second zones 120 and the first zones 110, and the second zones 120
having greater thickness z than the first zones 110.

Referring back now to FIG. 1, there is shown a cross sectional view of the
nonwoven 10 after needling of the nonwoven batten 10a or 10b illustrated in FIGS. 2
and 3. In forming the nonwoven 10, the batten 10a or 10b is needled to give the
nonwoven 10 a structural integrity. The needling of the pre-laid batten 10a or 10b
causes the various zones 110, 120, and 130 of the batten 10a or 10b to be
connected by the intertwining of fibers 11 between the various zones 110, 120, and
130, in the same manner that various areas within the particular zones remain
integrally connected. The connection of the different zones is accomplished by the
intertwining of fibers between the adjacent zones. In cases which require the
nonwoven 10 to have a very flat surface and the z direction to be uniform across the
y direction of the nonwoven 10 to be uniform, different needle densities can be used
across the needle board to effectively give the nonwoven 10 a variable needled
density across width y. In the embodiment illustrated in FIG. 1, the nonwoven 10
has substantially a uniform thickness z across the width y.

In the embodiment of the nonwoven 10 formed from the batten 10a, the first

zones 110 have a greater density of the fibers 11 than the second zones 120 and the

JP 2005-507977 A 2005.3.24
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4
third zone 130, and the second zones 120 have a greater density of the fibers 11

than the third zone 130. Additionally, the second zone 120 has a density of the
fibers 11 that varies within the particular zone, the greatest density being adjacent to
the first zones 110, and reducing in densities towards the third zone 130.

In the embodiment of the nonwoven 10 formed from the batten 10b, the first
zones 110 have a lesser density of the fibers 11 than the second zones 120 and the
third zone 130, and the second zones 120 have a lesser density of the fibers 11 than
the third zone 130. Additionally, the second zone 120 has a density of the fibers 11
that varies within the particular zone, the greatest density being adjacent to the third
zone 130, and reducing in densities towards the first zones 110.

The present invention provides a nonwoven having different characteristics in
different zones and using a minimum of material to obtain those characteristics,
thereby minimizing raw material cost, and reducing the weight of the nonwoven to

achieve the desired performance.

JP 2005-507977 A 2005.3.24
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CLAIMS
1. A nonwoven article comprising a plurality of intertwined fibers, wherein the

density of the fibers in the nonwoven varies across the nonwoven article.

2. The nonwoven article according to Claim 1, wherein the nonwoven includes a
first zone with a first density of the fibers therein, and a second zone with a second
density of the fibers therein.

3. The nonwoven article according to Claim 2, wherein the first zone and the
second zone are connected by the intertwining of the fibers between the first zone

and the second zone.

4. The nonwoven article according to Claim 2, wherein the fibers forming the
nonwoven comprise a plurality of high melt polyester fibers and a plurality of low melt

polyester fibers.

5. The nonwoven article according to Claim 2, wherein the fibers forming the
nonwoven comprise a plurality of high melt polyester fibers and a plurality of core

sheath polyester fibers having a low melt polyester sheath.

6. The nonwoven article according to Claim 5, wherein the low melt polyester
sheath has a melt temperature from about 110°C to about 180°C.

7. The nonwoven article according to Claim 5, wherein the core sheath
polyester fibers comprise from about 40% to about 90% by weight of the fibers

forming the nonwoven.

8. The nonwoven article according to Claim 5, wherein the high melt polyester
fibers comprise from about 40% to about 10% by weight of the fibers forming the

nonwoven.

9. The nonwoven article according to Claim 1, wherein the nonwoven includes a
first zone with a first density of fibers therein, and a second zone in which the density

of fibers therein varies across the second zone.

10.  The nonwoven article according to Claim 9, wherein the first zone and the
second zone are connected by the intertwining of the fibers between the first zone
and the second zone.

JP 2005-507977 A 2005.3.24
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6
11, The nonwoven article according to Claim 9, wherein the fibers forming the

nonwoven comprise a plurality of high melt polyester fibers and a plurality of low melt

polyester fibers.

12.  The nonwoven article according to Claim 9, wherein the fibers forming the
nonwoven comprise a plurality of high melt polyester fibers and a plurality of core

sheath polyester fibers having a low melt polyester sheath.

13.  The nonwoven article according to Claim 12, wherein the low melt polyester

sheath has a melt temperature from about 110°C to about 180°C.

14. The nonwoven article according to Claim 12, wherein the core sheath
polyester fibers comprise from about 40% to about 90% by weight of the fibers

forming the nonwoven.

15. The nonwoven article according to Claim 12, wherein the high melt polyester
fibers comprise from about 40% to about 10% by weight of the fibers forming the

nonwoven.

16.  The nonwoven article according to Claim 1, wherein the fibers forming the
nonwoven comprise a plurality of high melt polyester fibers and a plurality of low melt

polyester fibers.

17.  The nonwoven article according to Claim 1, wherein the fibers forming the
nohwoven comprise a plurality of high melt polyester fibers and a plurality of core

sheath polyester fibers having a low melt polyester sheath.

18.  The nonwoven article according to Claim 17, wherein the low melt polyester

sheath has a melt temperature from about 110°C to about 180°C.

19.  The nonwoven article according to Claim 17, wherein the core sheath
polyester fibers comprise from about 40% to about 90% by weight of the fibers

forming the nonwoven.

20. The nonwoven article according to Claim 17, wherein the high melt polyester
fibers comprise from about 40% to about 10% by weight of the fibers forming the

nonwoven.

JP 2005-507977 A 2005.3.24
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