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THAT HYDRATED WET PLASTER MATERIAL
HARDENS INTO BODY OF HARDENED PLASTER,
AND SUCH THAT THE CARRIER SHEET AND THE
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PLASTER MATERIAL

The present disclosure relates to plaster boards and methods for making them. For example, one aspect of the disclosure is a
plaster board comprising one or more continuous layers of material disposed within a body of hardened plaster material, the first
side and second side of each continuous layer of material being substantially covered by the hardened plaster material. In certain
such embodiments, each continuous layer of material includes a polymer (e.g., a damping polymer) disposed on a carrier sheet.
Another aspect of the disclosure relates to a method for making a plaster board that involves drying a wet body of plaster material
while a continuous layer of material or precursor therefor is disposed within it.
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16-GP-0353CA01
PLASTER BOARDS AND METHODS FOR MAKING THEM

ABSTRACT OF THE DISCLOSURE

The present disclosure relates to plaster boards and methods for making them. For example,
one aspect of the disclosure is a plaster board comprising one or more continuous layers of
material disposed within a body of hardened plaster material, the first side and second side of
each continuous layer of material being substantially covered by the hardened plaster material.
In certain such embodiments, each continuous layer of material includes a polymer (e.g., a
damping polymer) disposed on a carrier sheet. Another aspect of the disclosure relates to a
method for making a plaster board that involves drying a wet body of plaster material while a

continuous layer of material or precursor therefor is disposed within it.
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PLASTER BOARDS AND METHODS FOR MAKING THEM

BACKGROUND OF THE DISCLOSURE

1. Field of the Disclosure

[0001] The present disclosure relates generally to plaster boards and methods for making
plaster boards. The present disclosure relates more particularly to plaster boards having
continuous layer of material (e.g., a polymer material such as a damping polymer) disposed

within a body of plaster material.

2. Technical Background

[0002] Plaster boards, often called “sheet rock” or “drywall”, are typically used to construct
walls within homes, businesses, or other buildings. Plaster boards are very often made of
gypsum, but other materials, including lime and cement, are also used. A typical method for
making a plaster board involves dispensing and spreading a plaster material (e.g., a slurry of
gypsum in water) onto a paper sheet or fiberglass mat on a platform, and covering the plaster
material with another paper sheet or fiberglass mat. This sandwiched structure is fed through
rollers to provide a structure of a desired thickness, then allowed to cure to form a hardened
plaster material disposed between the two sheets of paper or fiberglass. The plaster board may
be cut into sections having predetermined lengths and widths that conform to accepted

construction standards.

[0003] Soundproofing is becoming an ever-increasing concern for the construction industry,
for example, for use in residences, hotels, schools and hospitals. Soundproofing is also
desirable in the construction of theaters and music studios, to insulate noise made in those
areas from surrounding rooms. Model building codes and design guidelines often specify
minimum Sound Transmission Class values for wall structures within buildings. While a number
of construction techniques have been used to address the problem of soundproofing, one

1
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especially desirable technique uses sound-damping plaster boards that can be used in place of

conventional drywall boards various residential or commercial structures.

[0004] A sound-damping plaster board typically includes a damping sheet having viscoelastic
properties disposed between two layers of hardened plaster material. Some methods for making
a sound-damping plaster board include a “two-step” process of forming a plaster board as
described above, slicing the plaster board in half through its thickness, then bonding the
exposed plaster surfaces together with an adhesive that cures into a viscoelastic polymer.
While this process can leverage existing plaster board manufacturing processes, it is
disadvantageous in at least two ways. First, it involves cutting the plaster board, which is not
only time consuming and messy, but can also structurally weaken the plaster material. Second,
it involves a separate process of laminating the two plaster boards together with the viscoelastic
material, which can create product defects such as misalignment of the two boards and
delamination if the viscoelastic material does not have sufficient adhesion strength. These
deficiencies apply not only to the manufacture of sound-damping plaster boards, but also to the
manufacture of multi-plaster boards having a sheet of material disposed within a body hardened

plaster material.

[0005] Accordingly, what are needed are improved processes for making laminated plaster
sound-damping plaster boards, and sound-damping plaster boards amenable for production by

such processes with better product quality.

SUMMARY OF THE DISCLOSURE

[0006] In one aspect, the present disclosure provides a plaster board having a first surface
and an opposed second surface, the plaster board comprising
a body of hardened plaster material extending from the first surface of the plaster board

to the second surface of the plaster board, and
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one or more continuous layers of material disposed within the body, each continuous
layer of material having a first side and an opposed second side, the first side and
second side of each continuous layer of material being substantially covered by the
hardened plaster material.
In certain such embodiments, each continuous layer of material is a sheet comprising a carrier
sheet having a polymer disposed thereon. For example, the polymer can be a damping
polymer, such that the sheet is a damping sheet having a damping loss factor that is greater

than a damping loss factor of the hardened plaster material.

[0007] Another aspect of the disclosure is a method for making a plaster board as described
herein. The method includes
providing a wet plaster board precursor having a first surface and an opposed second
surface, the wet plaster board precursor comprising:
a body of wet plaster material extending from the first surface of the wet plaster
board precursor to the second surface of the wet plaster board precursor; and
one or more continuous layers of material or precursors therefor disposed within
the body of wet plaster material, each continuous layer of material or
precursor therefor having a first side and an opposed second side, the first
side and the second side of each continuous layer of material or precursor
therefor being substantially covered by the wet plaster material; and
drying the wet plaster board precursor such that the wet plaster material hardens into the
body of hardened plaster material, and such that continuous layer of material or
precursor therefor forms the continuous layer of material within the body of hardened

plaster material.

[0008] Additional aspects of the disclosure will be evident from the disclosure herein.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0009] The accompanying drawings are included to provide a further understanding of the
methods and devices of the disclosure, and are incorporated in and constitute a part of this
specification. The drawings are not necessarily to scale, and sizes of various elements may be
distorted for clarity. The drawings illustrate one or more embodiment(s) of the disclosure, and

together with the description serve to explain the principles and operation of the disclosure.

[0010] FIG. 1 is a set of three schematic views of a plaster board according to one

embodiment of the disclosure.

[0011] FIG. 2is a set of three schematic views of a plaster board according to another

embodiment of the disclosure.

[0012] FIG. 3 is a set of three schematic views of a plaster board according to another

embodiment of the disclosure.

[0013] FIG. 4 is a block diagram of a method for making a plaster board according to one

embodiment of the disclosure.

[0014] FIG. 5 is a schematic view of an apparatus and method for making a plaster board

according to another embodiment of the disclosure.

[0015] FIG. 6 is a set of graphs of loss factor and bending stiffness of a plaster board of the

disclosure as compared to other plaster boards.
[0016] FIG. 7 is a set of sound transmission loss curves for the plaster boards of FIG. 6.

[0017] FIG. 8 is a set of curves resulting from a simulation of varying the position of a

damping sheet within a plaster board.
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[0018] FIG. 9 is a set of graphs of a board temperature profile during curing and the sound

transmission loss of plaster boards upon heating.

[0019] FIG. 10 is a schematic cross-sectional view of a model of a plaster board useful in

madelling of constrained layer damping.

DETAILED DESCRIPTION

[0020] The present inventors have noted disadvantages of existing processes for forming
sound damping plaster boards or plaster boards having other sheets of material (i.e., having any
desired function) disposed therein. Conventional plaster boards are formed between sheets of
paper or fiberglass mat. While these can provide a surface on the plaster board suitable for
painting and to protect the surface of the plaster board before and after installation, they can
create difficuities in the lamination of such a plaster board to other materials. The
aforementioned “two-step” process for bonding plaster boards together thus requires the cutting
to expose the gypsum surface to facilitate proper bonding. Such processes are time-
consuming, costly, and may cause the plaster boards to warp or break. Additionally, these “two-
step” processes inherently involve unnecessary processing time in that the plaster boards are
formed and dried before they are adhered together, after which additional time is allotted for the

drying of the adhesive that bonds the plaster boards together.

[0021] Accordingly, one aspect of the disclosure is a plaster board having a first surface and
an opposed second surface. The plaster board includes a body of hardened plaster material
extending from the first surface of the plaster board to the second surface of the plaster board,
and one or more continuous layers of material (e.g., acoustic layers) disposed within the body,
each continuous layer having a first side and an opposed second side, the first side and second
side of each continuous layer of material) being substantially covered by the hardened plaster

material. As will be described in more detail below, such a plaster board can be produced by
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drying wet plaster material while the continuous layer of material (or a precursor thereof) is

disposed within the wet plaster material.

[0022] As noted above, in certain embodiments, each of the continuous layers of material is
an acoustic layer, i.e., a layer that can provide the overall structure with reduced sound
transmission (i.e., as compared to an otherwise identical plaster board lacking the acoustic
layer). The acoustic layer can be, for example, a damping sheet. As used herein, a damping
sheet can provide an increased damping loss to the overall structure (i.e., as compared to an
otherwise identical plaster board lacking the damping sheet). While the detailed description of
the present specification focuses primarily on damping sheets as an example, the person of
ordinary skill in the art will appreciate that layers of other material can be present in the plaster
board. For example, a different type of acoustic layer can be used (i.e., instead of or in addition
to a damping sheet), e.g., a layer that decouples vibrations in one side of the body of plaster
material from the other side of the body of plaster material, such as a foam or a fabric layer.
And in still other embodiments, a different layer entirely can be used. For example, each of the
continuous layers of material can be, for example, a polymer sheet, a fabric sheet, or a metal
sheet. Such layers can provide a variety of properties to the plaster board, such as increased
strength and increased nail pull-out values. And the person of ordinary skill in the art will

appreciate that any combination of such layers can be used.

[0023] As described above, in certain embodiments, each of the continuous layers of material
is a damping sheet. Such a damping sheet can have, for example, a damping loss factor
greater than 1%, e.g., greater than 2%, or greater than 3%, or greater than 5%, or greater than
10%, for example, in the range of 1%-50%, or 2%-50%, or 3%-50%, or 5%-50%, or 10%-50%,
or 1%-40%, or 2%-40%, or 3%-40%, or 5%-40%, or 10%-40%, or 1%-30%, or 29%-30%, or 3%-
30%, or 5%-30%, or 10%-30%. This can be compared with the much lower value, lower than

1% for typical plaster materials such as gypsum. As referred to herein, and as would be
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appreciated by the person of ordinary skill in the art, a “damping loss factor” is a dimensionless
metric of how efficient a material is at dissipating mechanical vibrations (e.g., sound waves) as
heat. In alaminated gypsum board, as in other laminated structures, the working mechanism
for noise and vibration control is known as constrained layer damping (CLD). Energy
dissipation in laminated gypsum board is achieved by shearing the viscoelastic polymer
between two layers of gypsum. The energy dissipation provided by the interlayer is quantified
by the loss factor (n), a dimensioniess quantity that can be measured directly or predicted from
the modal damping of a dynamic system based on the RKU algorithm. Several standards are
available for measuring the damping of a laminated structure (e.g., SAE J1737 or ISP 16940-
2009); however, as used herein, ASTM E75-05 is used to measure the damping loss factor.
Damping loss factor is further described in Crane, R. and Gillespie, J., "A Robust Testing
Method for Determination of the Damping Loss Factor of Composites," Journal of Composites,
Technology and Research, Vol. 14, No. 2, 1992, pp. 70-79; Kerwin et al., “Damping of Flexural
Vibrations by means of Constrained Viscoelastic Laminate,” Journal of Acoustic Society of
America, 1959,pp. 952-962; and Ross, D. et al., “Damping of Flexura! Vibrations by Means of

Viscoelastic laminate”, in Structural Damping, ASME, New York,1959.

[0024] In certain embodiments as otherwise described herein, a continuous layer of material
includes a carrier sheet with a polymer disposed thereon. As described in further detail below,
such a continuous layer can be made by applying a precursor of the polymer on a carrier sheet,
disposing the precursor-coated carrier sheet within a body of wet plaster material, and allowing
the precursor to cure when within the body of plaster material (e.g., as the body of plaster
material dries). Alternatively a pre-formed carrier sheet with the polymer disposed thereon can
be disposed within a body of wet plaster material, which is then allowed to dry. In certain

embodiments, for example, the continuous layer of material is a damping sheet that comprises a
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carrier sheet that has a damping polymer disposed thereon. |n various embodiments, the

damping polymer itself has a damping loss factor as described above for the overall sheet.

[0025] In alternative embodiments, a continuous layer of material is provided as a continuous
sheet of material (i.e., without a carrier sheet), e.g., a sheet of polymer, a sheet of fabric, or a
sheet of metal. The continuous layer can be, for example, a sheet of a damping polymer. As
described in more detail below, such a continuous layer can be made in certain embodiments

by disposing the continuous sheet or a precursor thereof.

[0026] As the person of ordinary skill in the art will appreciate, a variety of materials can be
used as the damping polymer, for example, a so-called “viscoelastic polymer.” In various
particular embodiments, the damping polymer is in the form of a glue, a resin, an epoxy, for

example.

[0027] Desirably, the damping sheet and/or damping polymer exhibits large stress/strain
delay or phase difference under loading. These materials can be characterized by Dynamic-
Mechanical Analysis (DMA), a technique commonly used to measure the mechanical and
damping properties of polymer materials. The shear modulus (also known as the modulus of
rigidity) is defined as the ratio of shear stress to shear strain; in certain particular embodiments
as otherwise described herein, the damping sheet and/or damping polymer has a shear
modulus in the range of 10 kPa to 100 MPa, e.g., 10 kPa-50 MPa, or 10 kPa-10 MPa, or 10
kPa-1 MPa, or 50 kPa to 100 MPa, or 50 kPa-50 MPa, or 50 kPa-10 MPa, or 50 kPa-1 MPa, or
100 kPa to 100 MPa, or 100 kPa-50 MPa, or 100 kPa-10 MPa, or 100 kPa-1 MPa. This can be

compared to the elastic modulus of plaster materials (e.g., ~ 2 GPa for gypsum).

[0028] In certain desirable embodiments of the ptaster boards and methods as described
herein, the damping sheet and/or damping polymer is substantially less rigid than the hardened

plaster material. For example, in certain embodiments, the damping sheet is at least 20% less,
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or even at least about 40% less rigid or stiff than the body of hardened plaster material. There
are a variety of tests of rigidity (e.g., SAE J1737 and ISP 16940-2009), but as used herein,
rigidity is measured via ASTM E75-05. In other embodiments, the plaster board is substantially
less rigid (e.g., at least 20% less rigid or at least 40% less rigid) than an otherwise identical

plaster board lacking the one or more continuous layers of material (e.g., damping sheets).

[0029] One embodiment of such a plaster board is described with respect to FIG. 1, which
shows three views of a plaster board 100. The upper-left portion of FIG. 1 is a y-z plane view of
the plaster board 100. The upper-right portion of FIG. 1 is an x-y plane view of the plaster board
100. The lower portion of FIG. 1 is an x-z plane view of the plaster board 100. The plaster board
100 includes opposing surfaces 102 and 104, a body of hardened plaster material 106, and a
damping sheet 108 having opposing sides 110 and 112, disposed within the body of hardened

plaster material.

[0030] In certain embodiments, a damping sheet completely separates the body of hardened
plaster material into two sections. For example, in the example of FIG. 1, the body of hardened
plaster material 106 may take the form of two sections of hardened plaster material separated
by the damping sheet 108. The body of hardened plaster material 106 may extend from the
surface 102 to the surface 104 on opposite sides of the plaster board 100. While the hardened
plaster material may be separated into two non-touching sections, for the purposes of the
description herein the hardened plaster material is nonetheless considered to be a single
“body.” In other embodiments, and as described with respect to FIG. 2 below, the one or
damping sheets do not extend throughout the entire plane of the board, and thus allow the

entire body of hardened plaster material to be continuous.

[0031] As the person of ordinary skill in the art will appreciate, the plaster boards described
herein may be made using a variety of different inorganic base materials. For example, in

certain embodiments of the plaster boards and methods as otherwise described herein, the

9
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plaster material comprises a base material that is a gypsum material. In other embodiments of
the plaster boards and methods as otherwise described herein, the plaster material comprises a
base material that is, for example, lime or cement. In certain embodiments, the body of
hardened plaster material includes two base materials, for example, one generally on one side
of the one or more sheets of damping material, and the other on the other side of the one or
more sheets of damping material. The hardened plaster material may include one or more
fillers or additives in the base plaster material(s), e.g., fiberglass, a plasticizer material, a

foaming agent, and/or ethylenediaminetetraacetic acid (EDTA).

[0032] In plaster board 100 of FIG. 1, the damping sheet 108 is disposed within the body of
hardened plaster material 106. In the embodiment of FIG. 1, the opposing sides 110 and 112 of
the damping sheet 108 are substantially covered by the body of hardened plaster material 106,
such that substantially none of the damping material is visible at either of the first surface or the

second surface of the plaster board.

[0033] As described above, in various embodiments of the plaster boards and methods as
described herein, the damping sheet 108 is made up of a carrier sheet having a damping
polymer disposed thereon. The carrier sheet (whether used in a damping layer or in a different
continuous layer) can be formed from a variety of materials, e.g., sheet materials that are
capable of carrying a damping polymer. For example, in certain embodiments of the plaster
boards and methods as described herein, the carrier sheet comprises (or is) a paper sheet. In
other embodiments of the plaster boards and methods as described herein, the carrier sheet
comprises (or is) a fiberglass mat or a fiberglass fabric. In other embodiments of the plaster
boards and methods as described herein, the carrier sheet comprises (or is) a woven or non-
woven fabric, such as afelt. In other embodiments of the plaster boards and methods as
described herein, the carrier sheet comprises (or is) a sheet of foamed polymer, e.g., the

foamed polymer sheet sold by BASF under the trade name BASOTECT. In other embodiments

10
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of the plaster boards and methods as described herein, the carrier sheet comprises (or is) a
polymer sheet, e.g., a thin polymer sheet of the type typically used as a plastic release liner for
an adhesive, which can be, for example in the range of 0.001-0.002" thick. In other
embodiments, the carrier sheet can be an adhesive sheet, e.g., with adhesive such as a
pressure-sensitive adhesive presented at one or both surfaces thereof. Such pressure-sensitive
adhesive sheets can be formed from a core sheet (made, e.g., from PVC or PET) with adhesive
(e.g., a silicone pressure-sensitive adhesive or a polyacrylate adhesive) disposed on both sides

thereof. Any release liners can be removed before use

[0034] The damping polymer may include or be filled with a fire resistant material (e.g., zinc

borate) and/or a mold resistant material.

[0035] The damping polymer can be disposed on the carrier sheet in variety of manners. For
example, in certain embodiments of the plaster boards and methods as described herein, the
damping polymer is impregnated on the carrier sheet (e.g., when the carrier sheet has some
level of porosity). In certain embodiments, the damping polymer is formed as a layer on one or
both sides of the carrier sheet. The damping polymer can, for example, be impregnated into the

pores of the carrier sheet and form layers on either side of the carrier sheet.

[0036] As noted above, a variety of damping polymers can be used in the plaster boards and
methods of the disclosure. In various embodiments of the plaster boards and methods as
described herein, the viscoelastic polymer is polyviny! butryal, a silicone, or an acrylic. The
viscoelastic polymer can be a thermally-cured material, e.g., a cured adhesive such as those
available under the tradenames GreenGlue. Various viscoelastic glues made by Weber may
also be suitable for use. Damping polymer compositions are also described in U.S. Patent no.

8,028,800 and U.S. Patent no. 9,157,241.

11
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[0037] Each of the continuous layers (e.g., each damping sheet) can, but need not extend to
all edges of the plaster board. For example, in the embodiment of FIG. 1, the damping sheet
extends substantially throughout the body of hardened plaster material 106 within the x-y plane
and/or substantially parallel to the surfaces 102 and 104, to all four edges of the rectanguiar
board. In certain embodiments, the damping sheet extends to at least two opposed lateral
edges of the plaster board. For example, the damping sheet 108 of the embodiment of FIG. 1

extends from the edge 114 to the edge 116 and from the edge 118 to the edge 120.

[0038] As the person of ordinary skill in the art will appreciate, each of the continuous layers
(e.g., each damping sheet) is desirably embedded substantially within the plaster board. For
example, in certain embodiments of the plaster boards and methods as otherwise described
herein, the thickness of the plaster body on one side of the continuous layer (e.g., damping
sheet} is within the range of 33%-300% (e.g., 50%-200%, or 75%-150%) of the thickness of the
plaster body on the other side of the continuous layer (e.g., damping sheet). In certain such
embodiments, the thickness of the plaster body on one side of the continuous layer (e.g.,
damping sheet) is within 10% of the thickness of the plaster body on the other side of the
continuous layer (e.g., damping sheet). For example, in the embodiment of FIG. 1 (as shown in
the lower portion thereof), the section of the body of hardened plaster material 106 that is above
the damping sheet 108 is substantially equal in thickness along the z-axis when compared to
the section of the body of hardened plaster material 106 that is below the damping sheet 108.
Of course, in other examples, the respective sections of the body of hardened plaster material
above and below the continuous layer (e.g., damping sheet) may have unequal thicknesses
along the z-axis. This variability in the placement of the damping sheet may affect the sound
damping characteristics of the plaster board as described below. And in other embodiments,
the variability in placement of a continuous layer may affect other characteristics of the plaster

board, such as mechanical strength, nail pull strength and score-snap performance; the person

12
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of ordinary skill in the art will select a desired placement to provide the desired properties to the
board. Moreover, the different layers of the hardened plaster material can have different
densities and/or microstructures (or other properties), e.g., through the differential use of fillers
or foaming agents; this, t0o, can be used to tailor board properties, particularly acoustic

properties.

[0039] In certain embodiments of the plaster boards and methods as otherwise described
herein, there is at least 0.15, or even at least 0.2 inches of thickness of the plaster board
material between the continuous layer (e.g., damping sheet) and the first surface of the plaster
board, and between the continuous layer (e.g., damping sheet) and the second surface of the

plaster board.

[0040] The plaster boards of the present disclosure may be made in a variety of thicknesses.
The person of ordinary skill in the art will select a desirable thickness for a particular end use. In
certain embodiments of the plaster boards and methods as otherwise described herein, the total
thickness of the plaster board (i.e., along the z-axis between the surfaces 102 and 104 of FIG.
1) is at least 0.25 inches and no more than 2 inches, e.g., in the range of 0.30 inches to 1.25
inch. or in the range of 0.5 inch to 1 inch. In certain particular embodiments, the total thickness
of the plaster board is substantially equal to 0.375 inches. In other particular embodiments, the
total thickness of the plaster board is substantially equal to 0.5 inches. In still other particular
embodiments, the total thickness of the plaster board is substantially equal to 0.625 inches.

And in still other particular embodiments, the total thickness of the plaster board is substantially

equal to one inch (e.g., especially when lower density plaster materials are used).

[0041]  As noted above, the use of a layer of material within the body of a plaster board can
help to improve a number of properties of the plaster board. This can be especially desirable
when the plaster material has a relatively low density, as such low density materials, while light

and therefore desirable for an installer, can have relatively worse properties as compared to

13
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higher density materials. But use of a layer can described herein can help improve the
properties of such materials, e.g., nail pull values. In certain embodiments, the hardened

plaster material has a density in the range of 0.40-0.65 g/cm?.

[0042] The person of ordinary skill in the art will appreciate, however, that the presently
disclosed methods and boards can be of a variety of thicknesses and weights. For example,
the board can be a lightweight board 5/8” in thickness with a weight on the order of 1400 Ib/MSF
(MSF = 1,000 square feet), or can be a lightweight board 1” in thickness with a weight on the
order of 2240 Ib/MSF. Generally, boards can be made in any desirable weight, for example,
from lightweight (1200 Ib/MSF) to normal weight (2000 Ib/MSF) to heavy weight (3000 Ib/MSF),
in any desirable thickness (e.g., 4", 5/8” or 1” thick). And as the person of ordinary skill in the
art will appreciate, additional thin layers of plaster material (e.g., gypsum, usually of higher
density than the bulk material) can be applied to the outsides of the paper or fiberglass layers

cladding the plaster material core, in order to help improve mechanical strength.

[0043] In certain embodiments of the plaster boards and methods as described herein, the
continuous layer (e.g., damping sheet) does not extend all the way to at least one of the lateral
edges of the board. For example, in certain embodiments, and as shown in FIG. 2, the
continuous layer (e.g., damping sheet) does not extend all the way to two opposed lateral edges
of the board (e.g., by at least an inch or even at least two inches). In certain such
embodiments, the continuous layer (e.g., damping sheet) does not extend to two opposed
lateral edges of the board, by a distance in the range of 1-12",or 2-12" on each of the two lateral
edges. In certain such embodiments, the damping sheet does extend to two other opposed
lateral edges of the board. FIG. 2 shows three views of a plaster board 200. The upper-left
portion of FIG. 2 is a y-z plane cross-sectional view of the plaster board 200. The upper-right
portion of FIG. 2 is an x-y plane view of the plaster board 200. The lower portion of FIG. 2 is an

x-z plane view of the plaster board 200. Here, damping sheet 208 does not extend all the way

14
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to the two opposed side edges 217 and 218, but does extend all the way to the two opposed

side edges 214 and 216.

[0044] The embodiments of FIGS. 1 and 2 each have only a single continuous layer (e.g.,
damping sheet). However, as the person of ordinary skill in the art will appreciate, in certain
alternative embodiments, multiple continuous layer (e.g., damping sheet) can be disposed
within the body of plaster material. The multiple continuous layers (e.g., damping sheets) can
be disposed side-by-side with respect to one another, e.g., substantially parallel to the plane of
the board. For example, FIG. 3 shows three views of a plaster board 300. The upper-left portion
of FIG. 3 is a y-z plane cross-sectional view of the plaster board 300. The upper-right portion of
FIG. 3 is an x-y plane view of the plaster board 300. The lower portion of FIG. 3 is an x-z plane
view of the plaster board 300. The plaster board 300 includes opposing surfaces 302 and 304, a
body of hardened plaster material 306, and damping sheets 308A, 308B, and 308C. The
damping sheet 308A has opposing sides 310A and 312A. The damping sheet 308B has
opposing sides 310B and 312B. The damping sheet 308C has opposing sides 310C and 312C.
In the embodiment of FIG. 3, the body of hardened plaster material 306 substantially surrounds
the damping sheets 308A, 308B, and 308C in at least one plane of the board (here, the x-z
plane). The body of hardened plaster material 306 extends from the surface 302 to the surface
304 on the opposite sides of the plaster board 300. The body of hardened plaster material 306
may include any materials that are included within the body of hardened plaster material 106, as
described above. The damping sheets 308A, 308B, and 308C are each disposed within the
body of hardened plaster material 306. The opposing sides 310A and 312A of the damping
sheet 208A are each substantially covered by the body of hardened plaster material 306. The
opposing sides 310B and 312B of the damping sheet 308B may each be substantially covered
by the body of hardened plaster material 306. The opposing sides 310C and 312C of the

damping sheet 308C may each be substantially covered by the body of hardened plaster
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material 306. But while the damping sheets do not extend to opposed lateral edges 316 and

317 of the plaster board, they do extend to the other two opposed lateral edges 314 and 316.

[0045] When multiple continuous layers (e.g., damping sheets) are provided, they can be
provided in a number of different configurations. For example, the respective centerlines of the
damping sheets 208A, 208B, and 208C run substantially parallel to the y-axis as shown in FIG.
2. When muitiple damping sheets are provided in a side-by-side arrangement, they can be
provided with some distance between their edges, e.g., in the range of 1 inch to 12 inches, or in
the range of 1 inches to 8 inches. The respective centerlines may be separated by distances
(d) such as 16 inches or 24 inches along the x-axis, for example. This can allow for the plaster
board to be nailed through the body of plaster material between the damping sheets into studs
spaced with standard industry spacings. Of course, other spacings along the x-axis are

possible as well.

[0046] As the person of ordinary skill in the art will appreciate, the plaster board 300 can be
formed with any of the features described generally herein, e.g., the thicknesses as described

above, and the materials as described above.

[0047] Advantageously, the plaster boards described herein can be made via an in-line
method in which the continuous layer or a precursor thereof is embedded within the body of
plaster material while the body of plaster is still wet (e.g., in slurry form). This can be, for
example, in the form of a carrier sheet and a precursor for a polymer material to be disposed
thereon; a carrier sheet with a polymer material disposed thereon; a continuous sheet of
material per se, or even merely a precursor for a polymer material (e.g., as a liquid or semi-
solid). Thus, there is no need to remove a paper or fiberglass backing in order to provide the
continuous layer (e.g., damping sheet) within the body of plaster material. Accordingly, another
aspect of the disclosure is a method for making a plaster board as described herein, the method

including providing a wet plaster board precursor having a first surface and an opposed second
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surface, the wet plaster board precursor including: a body of wet plaster material extending from
the first surface of the wet plaster board precursor to the second surface of the wet plaster
board precursor; and one or more continuous layers of material or precursors thereof disposed
within the body of wet plaster material, each continuous layer of material or precursor thereof
sheet having a first side and an opposed second side, the first side and the second side of each
continuous layer of material or precursor thereof being substantially covered by the wet plaster
material; and drying the wet plaster board precursor such that the wet plaster material hardens
into the body of hardened plaster material and such that the continuous layer of material or
precursor thereof form the continuous layer of material within the body of hardened plaster
material. Such methods can be made using processes familiar to the person of ordinary skill in

the art, using standard procedures and equipment for making, e.g., gypsum wallboards.

[0048] While the methods are generally described below with respect to the use of a damping
precursor sheet to make a damping sheet, the person of ordinary skill in the art will appreciate,
based on the disclosure herein, that analogous methods can be used to make a plaster board

having a different continuous layer disposed in a plaster body.

[0048] FIG. 4 is a block diagram of a method 400 for making a plaster board. The method 400
may be used to make the plaster boards 100 and/or 200, for example. At block 402, the method
400 may include providing a wet plaster board precursor having a first surface and an opposed
second surface. Referring to FIG. 5, for example, the wet plaster board precursor 500 is
provided. The wet plaster board precursor is a wet body (i.e., with water) that can be dried to
provide a plaster board as described above. It includes a body of wet plaster material 502
extending from a surface 504 of the wet plaster board precursor 500 to a surface 506 of the wet
plaster board precursor 500. The wet plaster material is a wet, formable plaster material that
can harden to provide the hardened plaster material. The wet plaster material can be, for

example, a gypsum slurry, or a slurry (i.e., when the hardened plaster material is a gypsum
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material). In other embodiments, the wet plaster material is a wet lime material or a wet cement
material. But the person of ordinary skill in the art will appreciate that a variety of wet plaster
materials can be used in the practice of the processes as described herein. The wet plaster
material can include any additives or fillers familiar to the person of ordinary skill in the art,
including those described above with respect to the hardened plaster material. The wet plaster
material is desirably a semiliquid or otherwise formable mixture that can be, for example,

dispensed and spread onto a surface such as a platform or conveyer.

[0050] The wet plaster board precursor 500 also includes one or more damping precursor
sheets 516 disposed within the body of wet plaster material 502. The damping precursor
sheet(s) 516 each has a side 507 and an opposed side 509. The side(s) 507 and the side(s)
509 of each of the damping precursor sheet(s) 516 are substantially covered by the body of wet
plaster material 502. Each of the damping precursor sheet(s) 516 includes a carrier sheet and a
polymer precursor material disposed on the carrier sheet. The carrier sheet can be, for
example, as described above with respect to the plaster boards of the precursor. The polymer
precursor material is a material that provides the viscoelastic polymer in the plaster boards of
the disclosure. It can be, for example, a material that cures during the hardening of the plaster
(e.g., to form a viscoelastic polymer as described above). Accordingly, a carrier sheet can be
impregnated with a liquid or semiliquid thermally-curable formulation to be disposed within a wet
plaster body; the heat generated by the hardening of the plaster can effectively cure the
formulation into the viscoelastic polymer. Alternatively, the polymer precursor material can be a
damping polymer (e.g., as described above) disposed on a carrier sheet, that can be disposed
in the wet plaster material with the wet plaster material hardening against it. In certain such
cases, the damping polymer is in a particulate or divided form, with the heat generated by the
hardening of the plaster material being sufficient to soften the damping polymer to allow it to

intimately contact the plaster body upon hardening. In certain embodiments, the damping
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precursor sheet can be prefabricated (e.g., in a separate process, or even offsite by a toll

manufacturer) for use in the presently described processes.

[0051] And in other embodiments, the damping precursor sheet can be a sheet of a damping
polymer, e.g., without a carrier sheet. Such a material can be provided in roll form as described

in more detail below.

[0052] In some examples, providing the wet plaster board precursor 500 may involve
dispensing the body of wet plaster material 502 onto a platform 508. The platform 508 may be a
stationary platform like a table in some examples. In other examples, the platform 508 may take
the form of a moving conveyor and providing the wet plaster board precursor 500 may involve
dispensing the body of wet plaster material 502 onto the conveyor as the conveyor moves from
right to left (e.g., with reference to FIG. 5). As the person of ordinary skill in the art will
appreciate, a length of paper, fiberglass mat or fabric, or other backing material may be
disposed platform, such that the wet plaster material is dispensed on and spread onto the
backing material. In such embodiments, the paper, fiberglass or other backing material will

remain at the surfaces of the plaster board, as is conventional for wallboard materials.

[0053] The continuous layer or precursor thereof (e.g., damping precursor sheet(s) as
described above) may be provided in the body of wet plaster material in a variety of manners.
For example, the process can include providing a first layer of wet plaster material, providing the
one or more continuous layers or precursors thereof on the first layer of wet plaster material,
and providing a second layer of wet plaster material on the one or more continuous layers or
precursors thereof. This can be done in an in-line process. For example, in the embodiment of
FIG. 5, a sheet of paper 505 is disposed on a platform 508 (here, a conveyer travelling from
right to left as indicated by the arrow. A first layer of wet plaster material 502 is dispensed on
the sheet of paper 505 (i.e., on the platform 508) via dispenser 512. The wet plaster material

can be, e.g., a slurry of gypsum, or another slurry, and can be of a viscosity that is typically used
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in the formation of plaster boards. A damping precursor sheet 516 is disposed on top of the first
layer of plaster 503, for example, by being unrolled from a spool 518 (or multiple spools
respectively corresponding to multiple precursor sheets). The position of rollers 520 and 522
may be adjustable to guide the damping precursor sheet(s) 516 into a desired position (e.g.,
height) with respect to the platform. The dispenser 514 can be used to dispense a second layer
of wet plaster material 503 on the damping precursor sheet(s). Finally, a second sheet of paper
510 can be disposed on the second layer of wet plaster material 503. Thus, the wet plaster
board precursor 500 includes the body of wet plaster material (i.e., formed from layers 502 and
503, with the damping precursor sheet(s) 416 spread out within the body of wet plaster material
(.e., between layers 502 and 503), desirably at a somewhat constant depth within the body of
wet plaster material. The dispense ratio between the dispensers 512 and 514 can be used to
control the position of the layer within the board. For example, the ratio of dispense rates can in
certain embodiments range from 1:3 - 3:1, e.g., 1:2 - 2:1 or 1:1.5 - 1.5:1. The wet plaster board
precursor has sheets of paper 505 and 510 disposed on the first and second surfaces thereof.
The process can be run continuously, like conventional gypsum wallboard manufacturing
processes. The continuous sheet of plaster board can be divided as is conventional in the art,

although extra care or processes may be necessary to cut the material of the damping sheet.

[0054] As the person of ordinary skill in the art will appreciate, the above-described process is
especially suited for making plaster boards in which the damping sheet extends to two opposing
edges of the plasterboard (i.e., in the direction of the continuous process). The damping sheet,
however, need not extend to the other two opposing edges (i.e., of a rectangular board), as the
width of the damping sheet can be selected to be narrower than the width of the body of wet

plaster material.

[0055] As noted above, in some examples, each of the continuous layers or precursors

thereof can be made up of a carrier sheet with a polymer precursor disposed on the carrier
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sheet. The polymer precursor may be sprayed onto the carrier sheet prior to forming the wet
plaster board precursor. In other examples, the polymer precursor polymer may be impregnated
into the carrier sheet prior to forming the wet plaster board precursor. The polymer precursor
may be in colloidal or particulate form, for example. In another example, the polymer precursor
may take the form of a body of polymer in which the carrier sheet is substantially embedded, or
against which the carrier sheet is substantially affixed. For example, a liquid or semiliquid
thermally-curable formulation, such as GreenGlue, Weber Glue, or a heat-curable silicone or
acrylic, can be applied to a carrier sheet before it is disposed in the body of wet plaster material.
Such a formulation can be cured by the heat generated during the hardening of the plaster
(which can be, e.g., about 100 °C for about ¥z hour). In other embodiments, a damping polymer
is applied to the carrier material, e.g., as a powder or dispersion (e.g., polyvinyl butyral powder
or Shark Dispersion). In such embodiments, the damping polymer can be softened or even
melted by the heat generated during the hardening of the plaster, to form a substantially
continuous polymer material and to allow for intimate contact with the hardened plaster material.
In certain embodiments, the damping polymer is provided as a substantially continuous sheet, in
which the carrier sheet is embedded or to which the carrier sheet is affixed. In such
embodiments, the damping polymer can be softened or even melted by the heat generated
during the hardening of the plaster, to allow for intimate contact and strong adhesion with the

hardened plaster material for better product quality.

[0056] in another embodiment, instead of applying the continuous layer or a precursor thereof
in sheet form (e.g., either as a carrier sheet with polymer material or precursor disposed
thereon, or as a sheet of material such as polymer, fabric or metal), a precursor for the
continuous layer can be applied to the surface of the first layer of wet plaster material in liquid or
semisolid form, e.g., by spraying or otherwise dispensing a layer of a polymer precursor

thereon. A second layer of wet plaster material can be disposed thereon. The polymer
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precursor can be cured before, after, or during the application of the second layer of wet plaster
material. For example, the polymer precursor can be cured at least in part with the heat

generated by the drying of the wet plaster material.

[0057] At block 404 of FIG. 4, the method 400 includes drying the wet plaster board precursor
such that the wet plaster material hardens into the body of hardened plaster. For example, the
wet plaster board precursor may be allowed to harden to form the body of hardened plaster
material 106 of the plaster board 100 of FIG. 1 or the body of hardened plaster material 206 of
the plaster board 200 of FIG. 2. The wet plaster material can be heated (e.g., via an oven or a
radiant heater) and/or generate its own heat via an exothermic reaction. As described above,
the heat may soften a viscoelastic polymer that is predisposed on the carrier sheet(s) to
facilitate bonding the body of hardened plaster material to the damping sheet and/or to facilitate
bonding the body of hardened plaster material to the damping sheets. Additionally, the heat
may cure a heat-curable formulation to provide the damping polymer; such a cured polymer
may also be softened to facilitate bonding. And the heat applied or generated during the drying
process is desirably sufficient to cure and harden the body of wet plaster material to form the
body of hardened plaster material as described above. The damping polymer may thus form a
substantially continuous, uniform layer within or on each of the damping precursor sheet(s) 416
as a result of such heating and/or drying. Accordingly, during the hardening process, the wet
plaster board is desirably at a temperature in excess of 70 °C for at least 20 minutes. If the heat
formed by the hardening of the plaster material is insufficient, heat can be applied as described
above. For example, the wet plaster board precursor can be at a temperature between 70° C
and 130° C for a duration of at least 20 minutes. The heat may be generated via a heater and/or

via an exothermic reaction occurring within the wet plaster board precursor 400.

[0058] Drying the wet plaster board precursor may further involve bonding, via the damping

material (e.g., the damping polymer itself and/or its precursor), the body of hardened plaster at
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the first side of each of the one or more damping precursor sheets to the body of hardened
plaster at the second side of each of the one or more damping precursor sheets. During drying,
the damping polymer that is disposed on the carrier sheet(s) in either its precursor or its final
form, may be used to bond the body of hardened plaster material 106 in the embodiment of FIG.
1 at side 110 to the body of hardened plaster material 106 at side 112. Similarly, the viscoelastic
polymer that is disposed on the carrier sheet(s) in either its precursor or its final form, may be
used to bond the body of hardened plaster material 306 of the embodiment of FIG. 3 at sides
310A, 310B, and 310C to the bady of hardened plaster material 206 at respective sides 312A,

3128, and 312C.

[0059] FIG. 6 shows experimental data reflecting the damping loss factor and stiffness of
various plaster boards. The graph on the left titled “Measured Loss Factor” depicts the damping
loss factor of a conventional plaster board (Reference), a plaster board that includes a layer of
fiberglass disposed within the plaster board (Inline Mesh Only), and a plaster board similar to
the plaster boards 100 and 200 (Inline Mesh + Glue). These were generally made as follows:
Gypsum slurry is prepared according to standard techniques, and poured into a mold of given
depth to form the first layer of gypsum. A viscoelastic glue applied on a non-woven glassmat is
then put on top of the first layer of wet gypsum. More gypsum slurry is then poured on top the
glassmat in the same mold to form a second layer of wet gypsum, to provide final thickness
about 5/8”. The gypsum in the mold is then dried according to conventional gypsum drying
conditions, i.e., temperature, rate of temperature and humidity control, to form a finished board.
Properties of the damping board are then measured according to ISO 16940. The graph shows
a damping loss factor of about 0.5% for both the conventional plaster board and the plaster
board having a fiberglass interior layer. The plaster board similar to the plaster boards 100 and

200 shows a higher damping loss factor of about 16%.
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[0060] The graph on the right titled “Measured Bending Stiffness” depicts the stiffness or
rigidity of the same three plaster boards. The graph shows a stiffness of about 475 newton-
meters (Nm) for the conventional plaster board (Reference), a stiffness of about 675 Nm for the
plaster board having a fiberglass interior layer (Inline Mesh Only), and a stiffness of about 300
Nm for the plaster board that is similar to the plaster boards 100 and 120 (Inline Mesh + Glue).
As shown, adding a fiberglass interior layer to a plaster board without adding a viscoelastic
polymer damping material (e.g., viscoelastic glue) does not significantly change the damping
loss factor of the plaster board but it can increase the stiffness of the plaster board. The addition
of the viscoelastic polymer to the plaster board can increase the damping loss factor of the

plaster board and reduce the stiffness of the plaster board.

[0061] FIG. 7 shows sound transmission loss (STL) curves for the plaster boards discussed
above with reference to FIG. 6. The curve 702 corresponds to the conventional plaster board
(Reference), the curve 604-704 corresponds to the plaster board having a fiberglass interior
fayer (Inline Mesh Only), and the curve 706 corresponds to the plaster board that is similar to
the plaster boards 100 and 120 (Inline Mesh + Glue). The curves are calculated based on the
properties of the plaster boards experimentally determined and shown in FIG. 6. The curve 702
has an STL corner frequency of about 2.8 kHz. At the corner frequency, the curve 702 has a
value of about 18 dB. The curve 704 has an STL corner frequency of about 3 kHz. At the corner
frequency, the curve 704 has a value of about 19 dB. The curve 706, on the other hand, exhibits
a higher corner frequency of about 5 kHz and a corresponding local minimum STL of about 38
dB. This shows that plaster boards similar to plaster boards 100 and 200, when compared to
conventional plaster boards, may be expected to beneficially exhibit higher STL corner

frequencies and a lower drop off in STL at the corner frequency.

[0062] FIG. 8 shows a simulation of how varying the position of a fiberglass mat and/or a low-

damping sheet within a plaster board may impact the sound damping characteristics of a plaster
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board having a thickness of approximately 15.8 mm. The curve 802 represents a plaster board
having a fiberglass interior layer and viscoelastic damping layer disposed at a depth of 7.9 mm
within the plaster board. The curve 804 represents a plaster board having a fiberglass interior
layer and viscoelastic damping layer disposed at a depth of 6.4 mm within the plaster board.
The curve 806 represents a plaster board having a fiberglass interior layer and viscoelastic
damping layer disposed at a depth of 4.8 mm within the plaster board. The curve 808
represents a plaster board having a fiberglass interior layer and viscoelastic damping layer

disposed at a depth of 3.2 mm within the plaster board.

[0063] As shown by the curves 802-808, placing the fiberglass interior layer and the
viscoelastic material closer to the center of the plaster board yields a higher STL corner
frequency and a smaller degree of STL drop off at the corner frequency. The curve 810 shows
that a plaster board having the interior fiberglass layer without an additional viscoelastic
damping material will have a much steeper STL drop off at an even lower corner frequency. The
simulation shows that the fiberglass mat can be offset from the center location to some degree
while still providing acoustic benefits. This implies that the position of the fiberglass mat and/or

the damping layer within the plaster board need not be controlled within the strictest of limits.

[0064] The left portion of FIG. 9 depicts an example temperature profile of the drying process
of block 404 of FIG. 4. The right portion of FIG. 9 shows that a viscoelastic polymer (e.g., a
viscoelastic glue) may maintain its acoustic effectiveness after being subjected to the
temperature profile shown in the left-hand portion of FIG. 9. That is, the STL curves of
plasterboards before and after curing of the viscoelastic glue depict little change in the STL

characteristics of the plaster board.

[0065] As described above, the person of ordinary skill in the art can select various material
properties to provide, for example, a desired level of damping. In certain embodiments, the

plaster boards described herein can be modeled using principles of constrained layer damping,
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assuming a viscoelastic damping layer (having a thickness t, a density p, a shear modulus G*
and a damping loss factor ) constrained between two layers of plaster (which need not
identical in properties, each having a thickness h, a density p, a Young's modulus E, and a
damping loss factor n). Such a plaster board model is shown in schematic cross-sectional view
in FIG. 10. The intermediate damping layer can have much fower rigidity compared to the
plaster layers on either side thereof, with a low shear modulus (G*) and high damping loss
factor (). The damping layer can provide shear deformation when the plaster board undergoes
flexural vibration, effectively reducing the rigidity of the structure and providing shear damping,
which can lead to improved performance in the so-called “coincidence frequency” range

between 2~4kHz.

[0066] The design principles for such a structure is described by the RKU mode}, described in
D. Ross, E.E. Ungar and E.M. Kerwin, “Damping of plate flexural vibrations by means of
viscoelastic laminate” Structural Damping, Section [l ASME, 1959. U.S. Patent no. 7,745,005,

also describes the iaminated gypsum structure with different patterns of damping layers.

[0067] It will be apparent to those skilled in the art that various modifications and variations
can be made to the processes and devices described here without departing from the scope of
the disclosure. Thus, it is intended that the present disclosure cover such modifications and
variations of this invention provided they come within the scope of the appended claims and

their equivalents.
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What is claimed is:

1. A plaster board having a first surface and an opposed second surface, the
plaster board comprising
a body of hardened plaster material extending from the first surface of the plaster board
to the second surface of the plaster board, and
one or more-continuous layers of materiai disposed within the body, each continuous
.layer of material having a first side and an opposed second side, the first side and
second side of each confinudus layer of material being substantially covered by and
in direct contact with the hardened plaster material, the hardened plaster material
being formed against the one or more continuous layers of material, each of the
continuous _I_ayers of material being a damping sheet comprising a viscoelastic
damping pélymer, each damping sheet having a damping loss factor as measured by
ASTM E75-05 of at least 5%, énd being at least 20% less rigid than the body of the

hardened plaster material as measured by ASTM E75-05.

2. The plaster board of claim 1, wherein the plaster material comprises a base .

material that is a gypsum material.

3. The plaster board of claim 1, wherein the plaster material comprises a base

material that is lime or a cement.

4, The plaster board of any one of claims 1-3, wherein the plaster material

comprises one or more fillers or additives.
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5. - The plaster board of any one of claims 1-3, wherein the plaster material
comprises one or more fillers or additives selected from fiberglass, a plasticizer material, a

foaming agent, and ethylenediaminetetraacetic acid (EDTA).

6. The plaster board of any one of claims 1-5, wherein each continuous layer of
material is a damping sheet comprising a carrier sheet having the viscoelastic damping polymer

disposed thereon.

7. The plaster board of claim 6, wherein the carrier sheet comprises a fiberglass

mat or a fiberglass fabric.

8. The plaster board of claim 6, wherein the carrier sheet comprises a sheet of

foamed polymer.

9. The plaster board of claim 6, wherein the carrier sheet comprises a paper sheet

or-a woven or non-woven fabric.

10. The plaster board of any one of claims 1-9, wherein the viscoelastic damping

polymer is a polyvinyl butyral.

11. The plaster board of any one of claims 1-9, wherein the viscoelastic damping

polymer is a silicone or an acrylic material.

12. The plaster board of any one of claims 1-1 1, wherein the viscoelastic damping

polymer has a damping loss factor in the range of 5% to 30%.
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13. The plaster board of any one of claims 1-12, wherein the viscoelastic damping

polymer has a shear modulus in the range of 10 kPa to 100 MPa.

14. The plaster board of any one of claims 1-12, wherein the viscoelastic damping

5  polymer has a shear modulus in the range of 100 kPa to 100 MPa.

15.  The plaster board of any one of claims 1-14, whlerein each damping sheet is at
least 40% less rigid than the body of the hardened plaster material as measured by ASTM E75-
05.
10
16.  The plaster board of any one of claims 1-15, wherein the viscoelastic damping

polymer comprises or is filled with a fire resistant material and/or a mold resistant material.

17. The plaster board of any one of claims 1-16, wherein the one or more continuous

15  layers of material are a single continuous layer of material.

18.  The plaster board of claim 17, wherein the single continuous layer of material
extends substantially throughout the body of hardened plaster material in a plane substantially
parallel tothe first surface of the plaster board.

20
19. The plaster board of any one of claims 1-16, wherein the one or more continuous

layers of material are a plurality of continuous layers of material.

20. The plaste-r board of any one of claims 1-16, wherein the one or more continuous

25 layers of material are a plurality of continuous layers of material, comprising at least
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a first continuous layer of material that is elongated in parallel with a first axis of the
plaster board, and
a second continuous layer of material that is elongated in parallel with the first axis of the

plaster board.

21.  The plaster board of claim 20,
wherein the first continuous layer of material has a first centerline that is substantially
parallel to the first axis,
wherein the second continuous layer of material has a second centerline that is
10 substantially parallel to the first axis, and |
wherein a distance separating the first centerline from the second centerline along a
second axis of the plaster board that is substantially perpendicular to the first axis is

substantially equal to 16 inches.

15 22. The plaster board of claim 20,
wherein the first continuous‘layer of material has a first centerline that is substantially
parallel to the first axis,
wherein the second continuous layer of material has a second centerline that is
substantially parallel to the first axis, and
20 wherein a distance separating the first centerline from the second centerline along a
second axis of the plaster board that is substantially perpendicular to the first axis is

substantially equal to 24 inches.

23.  The plaster board of any one of claims 19-22, wherein the plurality of continuous
25  layers of material are arranged side-by-side, with a distance in the range of 1 inch to 12 inches
between adjacent continuous layers of material.
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24, The plaster board of any one of claims 1-23; wherein the one or more continuous

layers of material extend substantially to two opposed edges of the plaster board.

25. The plaster board of claim 24, wherein the one or more continuous layers of

material do not extend substantially to two other opposed edges of the plaster board.

26. The plaster board of claim 25, wherein the one or more continuous layers of

material extend to no less than one inch from the two other opposed edges of the plaster board.

27. The plaster board of any one of claims 1-26, wherein a first portion of the body of
hardened plaster material on the first side of the one or more continuous layers of material is
substantially equal in thickness to a second portion of the body of hardened plaster material on

the second side of the one or more continuous layers of material.

28. The plaster board of any one of claims 1-26, wherein a first portion of the body of
hardened plaster material on the first side of the one or more continuous layers of material has
a thickness that is greater than a thickness of a second portion of the body of hardened plaster

material on the second side of the one or more continuous layers of material.
29. The plaster board of any one of élaims 1-28, wherein the plaster board has a

thickness that is substantially equal to 0.375 inches between the first surface and the second

surface.
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30. The plaster board of any one of claims 1-28, wherein the plaster board has a
thickness that is substantially equal to 0.5 inches between the first surface and the second

surface.

5 31.  The plaster board of any one of claims 1-28, wherein the plaster board has a
thickness that is greater than 0.25 inches and no more than 2 inches between the first surface

and .the second surface.

32, A method for making a plaster board according to any of claims 1-31, the method
10  comprising:
providing a wet plaster board precursor havin_g a first surface and an opposed second
surface, the wet plaster board precursor comprising:
a body of wet plaster material extending from the first surface of the wet plaster
board precursdr to the second surface of the wet plaster board precﬁrsor; and
.15 one or more continuous layers of the material or precursors therefor disposed
| within the body of wet plaster material, each continuous layer 6f material or
- precursor therefor having a first side and an opposed second side, the first
side and the second side of each continuous layer of material or precursor
therefor being substantially covered by the wet plaster material; and
20 drying the wet plaster board precursor such that the wet plaster material hardens into the
body of Hardened plaster material, and such that each continuous layer of material or
precursor therefor forms one of the one or more contvinuous layers of material within
the body of hardened plaster material and such that the body of hardened plastér
material is formed against the one or more continuous layers of material,
25 wherein each of the continuous layers of material is a damping sheet comprising a
viscoelastic damping polymer, each damping sheet having a damping loss factor as
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measured by ASTM E75-05 of at least 5%, and being at least 20% less rigid than the

body of the hardened plaster material as measured by ASTM E75-05.

33.  The method of claim 32, wherein providing the wet plaster board precursor

5 comprises dispensing the body of wet plaster material onto a platform, such as a conveyer.

34. The method of claim 33, wherein a sheet of backing material is disposed on the

platform, such that the body of wet plaster material is disposed on the backing material.

10 35. The method of any one of claims 32-34, wherein providing the each continuous
layer of material or precdrsor therefor comprises unrolling the continuous layer of material or

precursor therefor from a spool.

36. The method of any one of claims 32-35, wherein providing the wet plaster board
15  precursor comprises spreading each continuous layer of material or precursor therefor within

the body of wet plaster material.

37. The method of any one of claims 32-36, wherein each continuous layer of
material or precursor therefor is a damping precursor sheet comprising a carrier sheet and a

20  viscoelastic damping polymef precursor material disposed thereon.

38. The method of claim 37, wherein providing the damping precursor sheet
comprises providing the carrier sheet having the viscoelastic damping polymer precursor
disposed thereon.

25
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39. The method of claim 38, wherein providing the damping precursor sheet

comprises spraying the viscoelastic damping polymer precursor onto the carrier sheet.

40. The method of claim 37, wherein providing the damping precursor sheet

5 comprises impregnating the viscoelastic damping polymer precursor into the carrier sheet.

41, The method of claim 37, wherein the polymer precursor is a viscoelastic damping

polymer in a particulate or colloidal form.

10 42, The method of claim 37, wherein the polymer precursor is in the form of a body
of viscoelastic damping polymer in which the carrier sheet is substantially embedded or to which

the carrier sheet is substantially fixed.

43. The method of any one of claims 37-42, wherein hardening of the wet plaster
15 ‘ material into the body of hardened plaster generates sufficient heat to soften the viscoelastic

damping polymer precursor.

44,  The method of claim 43, wheréin the softening of the viscoelastic damping
polymer precursor causes it to form a substantially continuous and uniform layer within each of

20 the one or more damping sheets.

45, The method of claim 37, wherein the viscoelastic damping polymer precursor is a

thermally-curable formulation that is curable to form the d viscoelastic amping polymer.
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46.  The method of claim 45 wherein hardening of the wet plaster material into the
body of hardened plaster generates sufficient heat to cure the thermally-curable formulation to

provide the viscoelastic damping polymer.

47.  The method of any one of claims 32-46, wherein providing the wet plaster board
precursor comprises providing a first layer of wet plaster material, vproviding the one or more
continuous layers of material or precursors therefor on the first layer of wet plaster material, and
providing a secbnd layer of wet plaster material on the one or more continuous Iayers of

material or precursors therefor.

48. The method of any one of claims 32-47, wherein drying the wet plaster board
precursor comprises drying the wet plaster board precursor while the body of wet plaster
material at least partially covers the first sides of the one or more continuous layers of material
or precursors therefor and at least partially covers the second sides of the continuous layers of

material or precursors therefor.

49, The method of any one of claims 32-48, further comprising bonding, via the
continuous fayer of material, the body of hardened plaster at the first side of the continuous
layer of material to the body of hardened plaster at the second side of the continuous layer of

material.

50.  The method of any one of claims 32-49, wherein during the hardening process,

the wet plaster board is at a temperature in excess of 70 °C for at least 20 minutes.
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