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(57) ABSTRACT 

A substrate is provided for a sound absorbing panel, the 
substrate having an acoustic absorptive inner portion and an 
acoustic ?oW-resistive outer portion having a ?rst layer on 
a ?rst side of the inner portion and a second layer on a 
second side of the inner portion. The inner portion may 
include a foam material or a ?brous material and each outer 
portion may include a structural material. The inner portion, 
also referred to as a core portion, may include at least one 
of a sound absorbing material, an airbag device and an 
impact cushion material. 
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SOUND ABSORBING PANEL FOR A VEHICLE 
AND ITS METHOD OF MANUFACTURE 

CROSS-REFERENCE TO RELATED PATENT 
APPLICATIONS 

[0001] The following patent applications are hereby incor 
porated by reference: US. patent application Ser. No. 
10/125,013 titled “In?atable Headliner System” ?led on 
Apr. 18, 2002 (Attorney Docket No. 26032-3814). This 
speci?cation claims the bene?t of US. Provisional Patent 
Application No. 60/378,692 titled “Sound Absorbing Panel 
and Method” ?led on May 8, 2002 (Attorney Docket No. 
26032-4000); and US. Provisional Patent Application No. 
60/432,424 titled “Panel For A Vehicle” ?led on Dec. 11, 
2002 (Attorney Docket No. 26032-4131); and US. Provi 
sional Patent Application No. 60/450,112, titled “Panel For 
A Vehicle” ?led on Feb. 25, 2003 (Attorney Docket No. 
26032-4216), all of Which are hereby incorporated by this 
reference. 

FIELD AND BACKGROUND OF THE 
INVENTION 

[0002] The present invention relates to a panel for a 
vehicle. The present invention relates particularly to a panel 
for a vehicle formed from sound absorption materials. The 
present invention relates more particularly, to a composite 
panel formed from sound absorbent materials that may 
include protective features for use in vehicle trim panels and 
headliners. 

[0003] The panels used in a vehicle cabin generally 
require the proper combination of sound absorbing charac 
teristics, thickness, hardness, density and air?oW resistance 
to absorb and attenuate sound in a desired manner. Sound is 
energy in the form of Waves of air pressure that are carried 
through the air and can be absorbed and attenuated, or 
re?ected by various materials. Typically, a foam-like mate 
rial Will attenuate sound through viscous losses and a ?brous 
material Will attenuate sound through the kinetic energy 
dissipation created by movement of the ?bers. Some mate 
rials utiliZe a combination of both viscous and mechanical 
losses. 

[0004] Trim panels utiliZed in the vehicle cabins are 
typically manufactured With a barrier adhesive ?lm or other 
form of barrier Which laminates a substrate material and a 
fabric or other material. The interface formed by the adhe 
sive ?lm barrier in addition to holding the several materials 
together also prevents staining of the panel due to activities 
of the occupants of the vehicle such as smoking. HoWever, 
this barrier layer tends to limit the panel’s acoustic proper 
ties and tends to re?ect sound rather than absorb sound. 

[0005] Further, such knoWn panels typically provide for 
impact protection in the form of additional components on 
a back (e.g. outer) surface of the panel, and typically do not 
provide occupant protection features that are integrated 
Within the sound absorbing features of the panels. 

[0006] Accordingly, it Would be desirable to provide a 
panel having sound absorbing characteristics that can be 
molded to a desired shape for trim in a vehicle passenger 
compartment and the like. It Would also be desirable to 
provide a panel having sound absorbing characteristics in 
Which several materials are bonded together Without form 
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ing a barrier to sound Waves. It Would be further advanta 
geous to provide a panel With sound absorbing characteris 
tics and higher bending strength. It Would be further 
advantageous to provide a method of manufacturing a sound 
absorbing panel Which alloWs the fabric layer to be bonded 
to a substrate layer during the molding process. It Would be 
further advantageous to provide a sound absorbing panel 
that uses a porous adhesive to bind or otherWise couple the 
components of the panel. It Would be further advantageous 
to provide a panel having sound absorbing characteristics 
that include occupant safety features integrated therein. 

[0007] Accordingly, it Would be advantageous to provide 
a panel for a vehicle having any one or more of these or other 
advantageous features. 

SUMMARY OF THE INVENTION 

[0008] There is provided a sound absorbing panel com 
prising a sheet composed of an elastomer binding agent and 
?bers. The sheet has a ?rst side and a second side With each 
of the ?rst and second side including a scrim layer. A fabric 
layer is bound to one of the ?rst side and second side of the 
sheet With a porous adhesive. 

[0009] There is also provided a sound absorbing panel 
comprising a sheet composed of an elastomer binding agent 
and ?bers. The sheet has a ?rst side and a second side With 
one of the ?rst and second side including a scrim layer. The 
other of the ?rst and second side includes a barrier layer. A 
fabric layer is bound to one of the ?rst side and the second 
side of the sheet having the scrim layer With a porous 
adhesive. 

[0010] There is also provided a sound absorbing panel 
comprising a sheet composed of an elastomer binding agent 
and ?bers. The sheet has a ?rst side and a second side With 
one of the ?rst side and second side including a ?rst scrim 
layer. The other side of the ?rst and second side includes a 
barrier layer. A second scrim layer is bound to the barrier 
layer. A fabric layer is bound to the side of the sheet having 
the ?rst scrim layer by a porous adhesive. 

[0011] According to an embodiment of the present inven 
tion a substrate is provided for a sound absorbing panel, the 
substrate having an acoustic absorptive inner portion and an 
acoustic ?oW-resistive outer portion having a ?rst layer on 
a ?rst side of the inner portion and a second layer on a 
second side of the inner portion. The inner portion may 
include a foam material or a ?brous material and each outer 
portion may include a structural material having a Weight 
generally in the range of about 200 to 1000 grams per square 
meter. 

[0012] According to another embodiment of the present 
invention, a sound absorbing panel is provided for a vehicle 
and includes a composite structure having a core portion and 
a ?rst outer layer and a second outer layer. The core portion 
includes at least one of a sound absorbing material, an airbag 
device and an impact cushion material. 

[0013] According to a further embodiment of the present 
invention, a composite panel for a vehicle is provided having 
an acoustic absorptive layer and at least one acoustic ?oW 
resistive layer, Where the acoustic absorptive layer is one of 
a vertically lapped ?brous mat and a sheet comprising a 
plurality of cojoined beads. 
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[0014] According to a further embodiment of the present 
invention, a headliner panel for a vehicle is provided having 
a ?rst layer comprising an acoustic ?oW resistive material 
coupled to a second layer comprising an acoustic absorptive 
layer coupled to a third layer comprising an acoustic ?oW 
resistive material, Where the acoustic ?oW resistive material 
provides a plurality of air passages adapted to attenuate 
sound. 

[0015] There is further provided a method of making a 
sound absorbing panel. The method comprises the steps of 
providing a substrate board composed of an elastomer 
binding agent and ?bers, With the substrate board having a 
?rst side and a second side. Providing a fabric layer having 
a porous adhesive. Placing a scrim layer on the ?rst side of 
the substrate board. Placing the fabric layer on the ?rst side 
of the substrate board. Applying heat to the substrate board/ 
fabric layer combination, Wherein the fabric layer is bound 
to the substrate board. The substrate board/fabric layer 
combination is placed in a three-dimensional forming tool 
having tWo mating members Wherein the sound absorbing 
panel is formed. Another embodiment of the method 
includes the step of placing a second scrim layer on the 
second side of the substrate board. A further embodiment of 
the method includes the step of placing a barrier layer on the 
second side of the substrate board and placing a second 
scrim layer on the barrier layer. 

[0016] There is further provided an embodiment of a 
method of making a sound absorbing panel. The method 
comprises the steps of providing a substrate board (or sheet) 
composed of an elastomer binding agent and ?ber, With the 
substrate board having a ?rst side and a second side. 
Providing a ?lm adhesive layer. Placing the ?lm adhesive 
layer on the ?rst side of the substrate board. Moving the 
substrate board/?lm adhesive layer combination through a 
hot roll process at a pre-selected speed, temperature and 
pressure, Wherein the ?lm adhesive layer is bonded to the 
substrate and becomes an open, porous adhesive layer. 
Another embodiment of the method includes applying a Web 
adhesive to the substrate board prior to moving through the 
roller. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a diagrammatic schematic cross-sectional 
vieW of a prior art panel. 

[0018] FIG. 2 is a diagrammatic cross-sectional vieW of 
an exemplary embodiment of a three-layer substrate for a 
sound absorbing panel. 
[0019] FIG. 3 is a diagrammatic cross-sectional vieW of 
an exemplary embodiment of a three-layer substrate for a 
sound absorbing panel having an occupant protective fea 
ture. 

[0020] FIG. 4 is a diagrammatic cross-sectional vieW of 
an exemplary embodiment of a three-layer substrate for a 
sound absorbing panel having another occupant protective 
feature. 

[0021] FIG. 5 is a diagrammatic schematic cross-sectional 
vieW of an exemplary embodiment of a sound absorbing 
panel having a substrate sheet Without a barrier layer. 

[0022] FIG. 6 is a diagrammatic schematic cross-sectional 
vieW of an exemplary embodiment of a sound absorbing 
panel With a substrate and a barrier layer on a second side of 
the substrate sheet. 
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[0023] FIG. 7 is a diagrammatic schematic cross-sectional 
vieW of an exemplary embodiment of a sound absorbing 
panel With a barrier layer on a second side of the substrate 
sheet and a second scrim layer bound to the barrier layer. 

[0024] FIG. 8 is a schematic illustration of a manufactur 
ing method Wherein the substrate board/fabric layer move 
through a heater and then into a three dimensional forming 
tool having tWo mating members to form a headliner-type 
sound absorbing panel. 

[0025] FIG. 9 is a schematic illustration of a prior art 
manufacturing process of a panel prior to the forming step. 

[0026] FIG. 10 is an illustration of a method of manufac 
turing an exemplary embodiment of a sound absorbing panel 
having a bevel cut edge. 

[0027] FIG. 11a is a partial cross-sectional diagram of a 
prior art panel illustrating the ?bers extending from the edge 
of the panel sheet. 

[0028] FIG. 11b is a partial cross-sectional diagram of an 
exemplary embodiment of a sound absorbing panel after 
being processed by the method and apparatus illustrated in 
FIG. 10. 

[0029] FIG. 12 is a graph illustrating the sound attenua 
tion performance enhancement of an exemplary embodi 
ment of a sound absorbing panel in accord With the inven 
tion. 

[0030] FIG. 13 is a graph illustrating the sound attenua 
tion performance enhancement of another exemplary 
embodiment of a sound absorbing panel in accord With the 
invention. 

[0031] FIG. 14 is a graph illustrating the sound attenua 
tion performance enhancement of a further exemplary 
embodiment of a sound absorbing panel in accord With the 
invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED AND OTHER EXEMPLARY 

EMBODIMENTS 

[0032] The folloWing description of preferred and other 
exemplary embodiments is in no Way intended to limit the 
invention, its application or its uses. Moreover, While the 
preferred and other exemplary embodiments describe a 
panel having sound absorbing properties and occupant pro 
tective features con?gured to operate With a vehicle, the 
folloWing description is intended to adequately teach one 
skilled in the art to make and use the panel for other 
applications. 

[0033] Referring to the ?gures, FIG. 1 illustrates a cross 
section of a prior art panel. In the prior art, a ?lm barrier 
adhesive 32, typically non porous, bound a fabric 26 to a 
substrate 12 to form the panel. The combination also typi 
cally had a scrim layer 24 bound to the sheet 12 on the side 
opposite the side having the fabric layer. Such prior art, 
although suitable for trim panels in a vehicle, Was not 
conducive to sound absorption. The barrier ?lm 32 tended to 
re?ect sound rather than facilitate absorption of the sound. 
The fabric/barrier adhesive/substrate combination Was then 
heated either by a hot gas or infrared heater before being 
placed in a mold press to form the particular vehicle trim 
panel. 
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[0034] Referring to FIG. 2, a sound absorbing substrate 
With an inner layer having acoustic absorptive properties and 
an outer layer having acoustic ?oW resistive and structural 
properties is shoWn according to a preferred embodiment. 
Sound absorbing substrate 50 includes a combination of 
components intended to provide a lightWeight panel sub 
strate having desirable acoustic performance properties (eg 
sound absorption, etc.) While providing desirable structural 
performance (eg resistance to bending, etc.). Substrate 50 
is shoWn having an inner layer (shoWn schematically as core 
portion 52) having a composition suited for adherence to the 
outer layer 54. 

[0035] Core portion 52 may be made of any suitable 
material composition and structure that has sound attenua 
tion or sound absorbing properties. According to one pre 
ferred embodiment, core portion comprises a thermo-form 
able foam material (eg polyurethane, polyethylene, etc.) 
having an open cell construction. According to another 
preferred embodiment, core portion 52 comprises a ?brous 
material that is vertically lapped to form a lightWeight Web 
With the ?bers oriented in a vertical direction (i.e. in the 
direction of the thickness of the core portion) such as, for 
example, a “fan-folded” con?guration to provide improved 
“crushability” and permeability for sound Waves. According 
to another preferred embodiment, the core portion may 
comprise high-loft thermoplastic ?bers (e.g. polyethylene 
terethalate (PET) ?bers, etc.) in a vertically lapped or cross 
lapped con?guration, and a mix of different denier ?bers as 
Well as binder ?bers, at a Weight in a range of approximately 
300 to 500 grams per square meter (gsm). According to any 
preferred embodiment, the core portion may comprise other 
?ber materials, such as glass, graphite, natural ?bers or a 
mixture thereof. The core portion may also have ?bers 
con?gured in any suitable form to provide a mat or layer, 
such as vertically lapped, horiZontally lapped, cross lapped, 
or an extruded ?ber mat (e.g. geo-textile, etc.). According to 
another preferred embodiment, the core material may com 
prise beads made from polypropylene (or other suitable 
material) having an coating (e.g. elastomer, adhesive, etc.) 
that adheres the beads generally into a form suitable for use 
in the core portion (e.g. sheet, pad, cushion, mat, etc.) at a 
series of contact points betWeen adjacent beads to provide a 
core material having air passages to provide acoustic per 
meability, such as Brock Foam® or Brock Quilt® as are 
commercially available from Brock USA of Boulder, Colo. 
According to an alternative embodiment, the core portion 
may be made of a latex-bound PET material. According to 
other alternative embodiments the core portion may be 
formed of any suitable material that provides the desired 
sound attenuation characteristics. 

[0036] Referring further to FIG. 2, substrate 50 includes 
an outer layer (shoWn schematically as a structural portion 
54) according to a preferred embodiment. Structural portion 
54 forms a composite structure With the core portion (shoWn 
schematically in FIG. 2 as having three layers) and is 
provided on both a ?rst side and a second side of core 
portion 52 (eg to “sandwich” the core portion as shoWn 
schematically in FIG. 5) to create a three-layer substrate. 
According to a particularly preferred embodiment, structural 
portion 54 is a lightWeight material referred to as AZdel 
SuperlightTM having a Weight in a range of approximately 
200 gsm to 1000 gsm, and having acoustic ?oW resistance 
properties in the range of approximately 500 to 2500 Rayls, 
such as may be commercially available from AZDEL, Inc. 
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of Shelby, NC. According to an alternative embodiment, the 
structural portion may be provided only on one side of the 
core portion. According to any preferred embodiment, the 
selection of materials and the arrangement of the tWo outer 
layers and the inner layer provides a composite having 
suitable resistance to bending for use in panel applications 
for vehicles. 

[0037] Substrate 50 may be used in combination With any 
other suitable materials to form a sound absorbing panel, and 
may include any one or more of other components such as 
a fabric layer, scrim layer(s), and adhesive layer(s) (as 
shoWn schematically in FIGS. 5-7). In a further exemplary 
embodiment, the substrate may be used in a panel that may 
include a barrier ?lm on a “back” side of the panel (eg on 
the “C” surface of a headliner panel, etc.) for applications in 
Which impermeability requirements are desired (such as may 
be required by OEM speci?cations, etc.). In any preferred 
embodiment, the substrate is a sound absorbing composite 
material having an acoustic absorptive core and at least one 
structural layer of acoustic ?oW resistive material to provide 
a high degree of acoustic performance With improved bend 
ing strength and the ability to accommodate the use of a 
barrier ?lm and other panel component materials. According 
to any preferred embodiment, the core portion and the 
structural portion have suitable properties to permit adher 
ence betWeen the core portion and structural portion. 
Although this exemplary embodiment has been described 
With the use of preferred materials (eg AZdel SuperliteTM, 
etc.), other materials having the described characteristics are 
also suitable. 

[0038] Referring to FIG. 3, a sound absorbing substrate 
for a panel for a vehicle is shoWn according to a preferred 
embodiment. Substrate 150 includes an inner layer 152 
having an occupant protection member and an outer layer 
154 having acoustic ?oW resistive and structural properties. 
Outer layer 154 is provided as previously described in 
reference to FIG. 2. Inner layer 152 includes an occupant 
protection member (shoWn schematically as an in?atable 
airbag device 156). Airbag device 156 may be con?gured 
Within certain locations of substrate 150 corresponding to 
locations in Which occupant protection from collisions or 
other impact-related events is desired, such as along the 
front portion of the vehicle cabin (e.g. adjacent a Windshield, 
etc,) to provide frontal impact protection or along the sides 
of the vehicle cabin to provide side-impact protection or 
along mid-portions of the vehicle cabin to provide frontal 
impact protection for mid-seat or rear-seat occupants of the 
vehicle. Airbag 150 may be a conventional-type airbag 
device having suitable detection and initiation sensors and 
controls, and provided With conventional in?ation devices 
such as gas canisters, actuators, igniters, gas delivery con 
duits, etc. as is necessary for proper detection and deploy 
ment of the airbag device during impact-related events. A 
loWer portion of outer layer 154 may be con?gured for 
deployment of the airbag device therethrough. For example, 
an inner surface of a loWer portion of outer layer 154 may 
be scored or otherWise have “break-through” lines or other 
patterns (e.g. perforations, etc.) con?gured to provide a 
relatively “Weakened” Zone through Which the airbag device 
may deploy, While providing a ?nished appearance on the 
outer side of outer layer 154 that faces the vehicle cabin. 
According to an alternative embodiment, trim pieces (e.g. 
beZels, covers, etc.—not shoWn) may be used to cover or 
conceal such “break-through” or “Weakened Zones” and may 
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be con?gured to de?ect or be repositioned away from 
occupants Within the vehicle during deployment of the 
airbag device. 

[0039] Substrate 150 may include the airbag device in 
certain locations Within the inner layer and a core material 
having acoustic absorption properties (as described in ref 
erence to FIG. 2) may be provided in other locations of the 
substrate to provide a substrate having sound absorbing 
characteristics and occupant protective features. Such sub 
strates for panels having an airbag device may also be used 
in combination With any other suitable materials (shoWn 
schematically in FIGS. 5-7) to provide a sound absorbing 
panel for a vehicle having an occupant protective feature. 

[0040] Referring to FIG. 4, a sound absorbing substrate 
for a panel for a vehicle is shoWn according to a preferred 
embodiment. Substrate 250 includes an inner layer 252 
having an occupant protection member and an outer layer 
254 having acoustic ?oW resistive and structural properties. 
Outer layer 254 is provided as previously described for FIG. 
2. Inner layer 252 includes an occupant protection member 
(shoWn schematically as an impact cushioning material 256) 
intended to provide a cushion to reduce the rate of decel 
eration of an occupant’s head (or other body part) in the 
event of an impact With that portion of the substrate. 
Cushioning material 256 may be any suitable material such 
as metal, glass, polymers, synthetics or organics (such as 
pulp, paper, cardboard, etc.), or any suitable combination 
thereof, and having any structural form including but not 
limited to porous, foamed, ?brous, composite, corrugated, 
etc. Cushioning material 256 may be con?gured Within 
certain locations of inner layer 252, or may occupy all (or 
substantially all) of the area of inner layer 252. According to 
a particularly preferred embodiment, cushioning material 
256 is provided in locations corresponding to areas in Which 
occupant protection from collisions or other impact-related 
events is desired, such as along the front portion of the 
vehicle cabin (e.g. Within a headliner panel adjacent a 
Windshield, etc,) to provide frontal impact protection or 
along the sides of the vehicle cabin (e.g. door panels, 
headliner panels, etc.) to provide side-impact protection. 

[0041] Substrate 250 may include a cushion material hav 
ing a composition (e.g. material and structure, etc.) having 
sound absorbing properties and may be provided in combi 
nation With another core material (at locations adjacent to or 
surrounding the cushion material) having acoustic absorp 
tion properties (as described in reference to FIG. 2) to 
provide a substrate having sound absorbing characteristics 
and occupant protective features. Substrate 250 may also 
include an airbag device (as described in reference to FIG. 
3) provided in combination With a cushion material and a 
sound absorbing core material in any desired pattern or 
arrangement to provide a sound absorbing panel having 
occupant protection features. Such substrates for panels 
having a cushion material may also be used in combination 
With any other suitable materials (shoWn schematically in 
FIGS. 5-7) to provide a sound absorbing panel for a vehicle 
having an occupant protective feature. 

[0042] Referring noW to FIGS. 5-7, there are illustrated 
several embodiments of a sound absorbing panel 10 having 
a substrate sheet 12 that may comprise any one of substrates 
50, 150 or 250 (as described in reference to FIGS. 2-4) or 
other suitable material and can be formed in any convenient 
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and conventional manner and dimensioned as designated by 
the user. Referring to FIG. 5, sheet 12 has a ?rst side 18 (eg 
a “B” side surface) and a second side 20 (eg a “C” side 
surface). According to one embodiment, a ?rst scrim layer 
24 may be provided on ?rst side 18. According to another 
embodiment, a second scrim layer 30 may be provided on 
second side 20 of sheet 12. According to a further embodi 
ment, a ?rst scrim layer may be provided on ?rst side 18 and 
a second scrim layer may be provided on second side 20. 
Scrim layers 24 and 30 are typically a lightly Woven layer of 
PET, cotton, linen, or the like. Scrim layers 24, 30 may be 
attached (e.g. bonded, adhered, ?xed, etc.) to ?rst and 
second sides 18 and 20 by an adhesive 25. According to one 
embodiment, the adhesive is a porous adhesive (e.g. poWder 
coat, Web, perforated ?lm, etc.) suf?cient to ensure a bond 
betWeen scrim layers 24, 30 and surfaces 18, 20 of sheet 12. 
According to a particularly preferred embodiment, adhesive 
25 is a porous adhesive such as PRIMACOR® 3460 com 
mercially available from the DoW Chemical Company of 
Midland, Mich. Adhesive 25 may be applied to scrim layers 
24, 30 or surfaces 18, 20 of sheet 12 in any suitable manner 
to provide a porous adhesive that maintains porosity and 
provides the desired acoustic absorption When the scrim 
layers are attached to the sheets. According to a particularly 
preferred embodiment, adhesive 25 is ground to a poWder 
(e.g. approximately 30 mesh or other suitable siZe) and 
applied to scrim layers 24, 30 by scatter coating at a coating 
Weight of approximately 10 grams per square meter. The 
resulting combination of the sheet 12, scrim layers 24 and/or 
30 and porous adhesive 25 are intended to provide a com 
posite structure that maintains porosity and provides the 
desired acoustic absorption by minimiZing re?ection of 
sound Waves. According to an alternative embodiment, the 
adhesive may be provided in any suitable mesh siZe, and 
applied in any suitable coating Weight by any suitable 
method such as spraying, etc. 

[0043] The fabric layer, 26 has a porous adhesive 28 Which 
binds the fabric layer to one of the ?rst side 18 and second 
side 20 of substrate 12. The adhesive can be pre-applied to 
the fabric. The fabric layer 26 typically is either a non 
Woven needle punched thermal plastic ?ber material or a 
knit (Woven) textile With a foam backing. Such foam back 
ing can be a polyurethane. The porous adhesive may be 
similar to adhesive 25 and can be a Web, a poWder coating, 
a rotogravure applied coated substance, melt-bloWn, spun 
bound or the like consisting of thermoplastic polymers 
including, but not limited, to polyole?ns, modi?ed polyole 
?ns, polypropylene, polyethylene, nylon, polyester and 
polyurethane. 

[0044] FIG. 6 illustrates an exemplary embodiment of a 
sound absorbing panel that has a barrier layer 32 bound to 
a second side 20 of sheet 12. The barrier layer can be a 
polymer ?lm layer that may be a monolayer non-porous 
thermoplastic polymer like polypropylene, polyethylene, 
polyester, nylon or polyurethane. The polymer ?lm layer 
may also be a multi-layer non-porous thermal plastic poly 
mer having tWo or more layers With the preferred construc 
tion being a three layer ?lm having a center layer With a 
polymer having a higher melting temperature than the 
outside layers. For example, a polyole?n-nylon-polyole?n 
construction. 

[0045] FIG. 7 illustrates another exemplary embodiment 
of a sound absorbing panel that includes a second scrim 
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layer 30 bound to barrier layer 32 on the second side 20 of 
sheet 12 of sound absorbing panel 10. 

[0046] FIG. 8 illustrates a method of making a sound 
absorbing panel 10. The method includes the steps of 
providing a substrate board 16 composed of an elastomer or 
thermoplastic binding agent 14 and ?bers 15 With the 
substrate (sometimes referred to as a sheet or a board) 16 
having a ?rst side 18 and a second side 20. Also providing 
a fabric layer 26 having a porous adhesive 28. Placing a 
scrim layer 24 on the ?rst side 18 of the substrate board 16 
(see FIGS. 2-4) and then placing the fabric layer 26 on the 
?rst side 18 of the substrate board 16. The substrate board 
16/fabric layer 26 combination is then moved by conveyor 
38 to a heater 36. The heater can be an oven heated by hot 
gas, for example, hot air, or by infrared lamps. The heating 
makes the substrate board 16/fabric layer 26 combination 
malleable and the conveyor 38 moves the combination to a 
forming tool 34. The forming tool 34 is typically a three 
dimensional apparatus having tWo mating members 35a and 
35b Which act upon the substrate board 16/fabric layer 26 
combination to form the sound absorbing panel 10 as 
designed by the manufacturer. The illustration in FIG. 8 is 
of a headliner-type panel. It should be understood that other 
types of trim panels (such as side panels) or con?gurations 
and applications (such as door panels, garnish trim, parcel 
shelves, instrument panels, sun visors, or the like) are 
contemplated by this method and the depicted panel is an 
exemplary embodiment only. It should also be noted that the 
entire sound absorbing panel 10 has a nominal thickness of 
about 2 mm-12 mm and can vary depending on the appli 
cation and design. 

[0047] The method described above can also include a 
step of placing a second scrim layer 30 on the second side 
20 of the substrate board. Yet another embodiment includes 
a step of placing a barrier 32 on the second side 20 of the 
substrate board 16. With yet another embodiment including 
the step of placing second scrim layer 30 on the barrier layer 
32 as illustrated in FIG. 4. 

[0048] There is also provided a method for making a 
sound absorbing panel 10 Which includes the folloWing 
steps. Providing a substrate board 16 composed of an 
elastomer binding agent 14 and ?bers 15 With the substrate 
board 16 having a ?rst side 18 and a second side 20. Also 
providing a ?lm adhesive layer 32. Placing the ?lm adhesive 
32 on the ?rst side 18 of the substrate board 16. The 
substrate board 16/?lm adhesive 32 combination is then 
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moved to a hot roll process. The hot roll process is con?g 
ured at a temperature, pressure and speed to bond the ?lm 32 
to ?rst side 18 of the substrate 12 creating an open, porous 
adhesive layer on the substrate board 16. Typical values for 
such parameters are: Temperature should be in excess of the 
softening point of the adhesive (typically around 100° C.), 
Roller speed can be in the range of 1 to 10 meters per minute. 
Pressure can be varied as required by the design of the panel. 

[0049] Another embodiment utiliZes an adhesive that is a 
poWder and is applied to the substrate board. A further 
embodiment provides a Web-type adhesive applied to the 
substrate board 16 prior to processing by the nip roll process 
40. Applicants believe that any of the above described 
processes result in a molded sound absorbing panel 10 
Which is more permeable and absorptive to sound. Because 
of the excellent ?oW resistance of the substrate board 
16/fabric layer 26, the panel is able to effectively utiliZe an 
air gap (or absorber pad) behind the material to enhance 
absorption of sound. 

[0050] FIG. 9 illustrates the prior art manufacturing pro 
cess of a prior art panel illustrated in FIG. 1. In this process, 
rollers are utiliZed to both con?gure the panel as Well as bind 
the various layers together. 

[0051] Another embodiment of the method of making the 
sound absorbing panel 10 includes the step of beveling the 
edge 22 of the sheet 12 of the sound absorbing panel 10. In 
the prior art, as illustrated in FIG. 11a, the ?bers 15 in the 
sheet 12 typically extend beyond the edge 22 of the sheet 12. 
Such ?ber extensions are irritable to a person handling the 
sheet 12 and can cause irritation problems. FIG. 10 illus 
trates an apparatus to make a bevel cut 44 on the sound 
absorbing panel 10 as illustrated in FIG. 11b. The edge 22 
of the sheet 12 of the sound absorbing panel 10 is beveled 
as the sheet 12 passes through a series of rollers 42. The end 
of each roller 42 pair is con?gured to make the bevel cut 44 
as illustrated in FIG. 10. Such bevel cut minimiZes or 
eliminates the ?ber 15 overhang at the edge 22 of the sheet 
12. 

[0052] FIGS. 12, 13 and 14 illustrate the sound attenua 
tion performance of exemplary embodiments of a sound 
absorbing panel constructed as described herein. Table 1 
lists the random incident sound absorption measurements 
taken on constructs of exemplary embodiments of the sound 
absorbing panel and compared to an open headline compos 
ite created With a Web adhesive fabric and a headliner 
composite created With no adhesive on the substrate board. 

TABLE 1 

Variation of sound absorption characteristics of a sound absorbing panel having a sheet 
composed of a elastorner binding agent and ?bers and a fabric layer. 

Perforated 2 Layer Porous 
Adhesive Porous Garrier Azdel Perforated Adhesive 

2 layer Barrier 2 Layer Film Adhesive Azdel 1000 Adhesive Azdel 
Barrier Azdel Perforated Porous Azdel Azdel Azdel Azdel 1000 gsm Film Azdel 1000 g 
Azdel 1000 gsm Adhesive Adhesive 1000 gsm 1000 gsm 1000 gsm 1000 gsm gsm With With 1000 gsm With 
1000 With Film Azdel With With With With fabric + fabric + With fabric — fabric + 
gsm Fabric Azdel 1000 gsm fabric + fabric + fabric + fabric + 12 mm 12 mm 12 mm 12 mm 

With (Barrier 1000 gsm With 1 mm air 15 mm 15 mm 15 mm Acoustek Acous- Acoustek Acoustek 
Freq, Fabric Front) With fabric Fabric gap air gap air gap air gap Pad tek pad pad pad 

200 0.06165 0.01274 0.01465 0.00836 0.02592 0.00709 0.022 0.02009 0.12697 0.09422 0.0965 0.20349 
250 0.03059 0.05145 0.0293 0.00255 0.06334 0.02558 0.05574 0.05478 0.25449 0.27019 0.27698 0.23082 
315 0.07384 0.07384 0.05088 0.04742 0.12144 0.10623 0.12007 0.07381 0.47032 0.45129 0.42934 0.33892 
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TABLE 1-continued 

Variation of sound absorption characteristics of a sound absorbing panel having a sheet 
composed of a elastomer binding agent and ?bers and a fabric layer. 

Perforated 2 Layer Porous 
Adhesive Porous Garrier AZdel Perforated Adhesive 

2 layer Barrier 2 Layer Film Adhesive AZdel 1000 Adhesive AZdel 
Barrier AZdel Perforated Porous AZdel AZdel AZdel AZdel 1000 gsm Film AZdel 1000 g 
AZdel 1000 gsm Adhesive Adhesive 1000 gsm 1000 gsm 1000 gsm 1000 gsm gsm With With 1000 gsm With 
1000 With Film AZdel With With With With fabric + fabric + With fabric — fabric + 
gsm Fabric AZdel 1000 gsm fabric + fabric + fabric + fabric + 12 mm 12 mm 12 mm 12 mm 

With (Barrier 1000 gsm With 1 mm air 15 mm 15 mm 15 mm Acoustek Acous- Acoustek Acoustek 
Freq, Fabric Front) With fabric Fabric gap air gap air gap air gap Pad tek pad pad pad 

400 0.07618 0.11885 0.06717 0.04712 0.19292 0.16091 0.19151 0.10306 0.78 0.74112 0.62738 0.38715 
500 0.09915 0.24573 0.10666 0.07955 0.40054 0.37512 0.37898 0.159 0.71468 0.73912 0.75516 0.49874 
630 0.1468 0.30955 0.17888 0.10212 0.43208 0.4508 0.50279 0.22627 0.41582 0.44791 0.65299 0.60615 
800 0.21466 0.32503 0.26856 0.12009 0.38976 0.4108 0.52092 0.29884 0.31477 0.35863 0.59104 0.69163 

1000 0.58721 0.48909 0.49704 0.1766 0.3018 0.35203 0.48871 0.42229 0.26054 0.28378 0.55132 0.8169 
1250 0.42341 0.38515 0.52363 0.22063 0.28206 0.32593 0.46544 0.52294 0.25095 0.27181 0.53924 0.92614 
1600 0.29569 0.33283 0.48321 0.29184 0.28636 0.32167 0.43753 0.64159 0.26857 0.2893 0.54985 0.91054 
2000 0.26025 0.31766 0.45854 0.40018 0.28704 0.31588 0.41909 0.77434 0.28469 0.29941 0.54814 0.95549 
2500 0.27489 0.32216 0.46009 0.51315 0.30857 0.32745 0.40367 0.87656 0.29995 0.3197 0.54476 0.91984 
3150 0.31118 0.36746 0.47905 0.60407 0.34622 0.37098 0.40088 0.90598 0.34584 0.36179 0.55318 0.88864 
4000 0.30701 0.36627 0.47796 0.68049 0.35637 0.36502 0.39104 0.89829 0.36007 0.37148 0.52868 0.84071 
5000 0.31258 0.37528 0.45617 0.75636 0.37677 0.37173 0.38346 0.86239 0.37013 0.37855 0.52207 0.79287 
6300 0.3301 0.41147 0.47151 0.82 0.41602 0.41146 0.3985 0.81851 0.4179 0.41796 0.55672 0.81483 
8000 0.37243 0.47455 0.49336 0.83954 0.4546 0.47558 0.4298 0.78512 0.46155 0.45593 0.58311 0.7576 
10000 0.39216 0.53718 0.52683 0.8644 0.51805 0.53999 0.46381 0.71928 0.51861 0.52 0.63817 0.86 

[0053] Conventional substrate sheets such as those pur 
chased from AZdel, Inc.’s SuperliteTM product use a colorant 
containing carbon black to color the material. It is under 
stood that the main purpose of using the carbon black is to 
make the product non-White. Applicants have determined 
that the control of the concentration of the carbon black to 
a certain level Will alloW infrared heating to heat the material 
faster and With more control than if hot air or hot gas is 
utilized in the heating process. Applicants have determined 
that carbon black concentration in the range of 0.0000001 to 
1.0% by Weight is appropriate to enhance infrared heating of 
the material. The assignee of this application holds a patent 
(US. Pat. No. 6,113,837) that claim carbon black concen 
tration in the range of 0.0000081 to 0.0081% by Weight but 
in a foam, such as a polyurethane material. 

[0054] It should be apparent that there has been provided 
in accordance With an embodiment of the present invention 
a sound absorbing panel composed of components such as a 
substrate having binding agent (elastorner or thermoplastic) 
and ?bers together With a fabric bound to the substrate by a 
porous adhesive, and a method for making the same. 
Another embodiment of the present invention also provides 
a sound absorptive panel comprising an acoustic absorptive 
core portion and an acoustic ?oW resistive layer(s). A further 
embodiment of the present invention also provides a sound 
absorptive panel having occupant protective features, such 
as, but not limited to an airbag or impact cushioning 
materials for a vehicle. A further embodiment of the present 
invention provides a scrim layer on one or both of a B side 
surface and a C side surface of a sound absorbing core 
material and may be adhered thereto by a porous adhesive. 
While the embodiments illustrated in the FIGURES and 
described above are presented to illustrate various embodi 
ments of the present invention, it should be understood that 
these embodiments are offered by Way of example only. The 
invention is not intended to be limited to any particular 

embodiment but is intended to extend to various modi?ca 
tions and con?gurations. Such modi?cations and con?gu 
rations Will be apparent to those ordinarily skilled in the art. 

[0055] The order or sequence of any process or method 
steps may be varied or re-sequenced according to alternative 
embodiments unless otherwise indicated. In the claims, any 
means-plus-function clause is intended to cover the struc 
tures described herein as performing the recited function and 
not only structural equivalents but also equivalent structures. 
Other substitutions, modi?cations, changes and omissions 
may be made in the design, operating con?guration and 
arrangement of the preferred and other exemplary embodi 
ments Without departing from the spirit of the present 
inventions as expressed in the appended claims. 

What is claimed is: 
1. A sound absorbing panel, comprising: 

a sheet composed of a binding agent and ?ber, With the 
sheet having a ?rst side and a second side With each of 
the ?rst and second side including a scrim layer; and 

a fabric layer bound to one of the ?rst side and second side 
With a porous adhesive. 

2. The sound absorbing panel of claim 1, Wherein the 
binding agent is one of an elastorner material and a ther 
moplastic material. 

3. The sound absorbing panel of claim 1, Wherein the 
other of the ?rst and second side includes a barrier layer. 

4. The sound absorbing panel of claim 3, Wherein a 
second scrim layer is bound to the barrier layer. 

5. A substrate for a sound absorbing panel, the substrate 
comprising: 

an acoustic absorptive inner portion; and 

an acoustic ?ow-resistive outer portion having a ?rst layer 
and a second layer, Wherein the ?rst layer is on a ?rst 
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side of the inner portion and the second layer is on a 
second side of the inner portion. 

6. The substrate of claim 5, Wherein the inner portion 
includes one of a foam material and ?berglass material. 

7. The substrate of claim 5, Wherein the outer portion 
includes a structural material. 

8. The substrate of claim 7, Wherein the structural material 
has a Weight in the range of about 200 to 1000 grams per 
square meter. 

9. A sound absorbing panel for a vehicle, the sound 
absorbing panel comprising: 

a core portion; 

a ?rst outer layer con?gured to adhere to the core portion; 
and 

a second outer layer con?gured to adhere to the core 
portion; 

Wherein, the core portion is contained betWeen the ?rst 
and second outer layer. 

10. The sound absorbing panel of claim 9, Wherein the 
core portion includes at least one of a sound absorbing 
material, an airbag device and an impact cushion material. 

11. The sound absorbing panel of claim 9, including a 
scrim layer bound to the core portion by a porous adhesive. 

12. A composite panel for a vehicle, the composite panel 
comprising: 

an acoustic absorptive layer; and 

an acoustic ?oW resistive layer bound to the acoustic 
absorptive layer With a porous adhesive. 

13. The composite panel of claim 12, Wherein the acoustic 
absorptive layer is one of a vertically lapped ?brous mat and 
a sheet comprising a plurality of co-joined beads of material. 

14. The composite panel of claim 13, Wherein the bead 
material is polypropylene. 

15. The composite material of claim 14, Wherein the 
polypropylene includes a coating that co-joints the beads 
into a sheet. 

16. A headliner panel for a vehicle comprising: 

a ?rst layer of acoustic ?oW resistive material; 

a second layer of acoustic absorptive material coupled to 
the ?rst layer; and 

a third layer of acoustic ?oW resistive material coupled to 
the second layer, 

Wherein the acoustic ?oW resistive material provides a 
plurality of air passages con?gured to attenuate sound. 
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17. The headliner panel of claim 16, Wherein the layers 
are coupled With a porous adhesive. 

18. A method of making a sound absorbing panel, the 
method comprising the steps of: 

providing a substrate composed of a binding agent and 
?ber, With the substrate having a ?rst side and a second 
side; 

providing a fabric layer having a porous adhesive; 

placing a scrim layer on the ?rst side of the substrate; 

placing the fabric layer on the ?rst side of the substrate; 

placing the substrate/fabric layer combination in a three 
dimensional forming tool having tWo mating members; 
and 

applying heat to the substrate/fabric layer combination; 

Wherein the fabric layer is bound to the substrate, forming 
the sound absorbing panel. 

19. The method of claim 18, Wherein the binding agent is 
one of an elastomer material and a thermoplastic material. 

20. The method of claim 18, including the step of adding 
a colorant containing carbon black to the substrate prior to 
the step of applying heat. 

21. The method of claim 20, Wherein the concentration of 
the carbon black is in the range of 0.0000001 to 1.0% by 
Weight. 

22. A method of making a sound absorbing panel, the 
method comprising the steps of: 

providing a substrate composed of an elastomer binding 
agent and ?ber, With the substrate having a ?rst side and 
a second side; 

providing a ?lm adhesive layer; 

placing the ?lm adhesive layer on the ?rst side of the 
substrate; and 

moving the substrate/?lm adhesive layer combination 
through a hot roll process at a pre-selected speed, 
temperature and pressure, Wherein the ?lm adhesive 
layer is bonded to the substrate and becomes an open, 
porous 11 adhesive layer. 

23. The method of claim 22, including the step of apply 
ing a Web adhesive to the substrate prior to moving through 
the roller. 


