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(534) Title: PANELS FOR THE INTERIOR SURFACES OF BUILDINGS

(57) Abstract: An mterior surface panel such as a ceiling tile 1s free of PVC materials and otherwise possesses desirable proper -
ties that make it suitable for installation n a variety of environments including schools, household and commercial kitchens and
healthcare facilities. The panel can include a base mat and a facing material of a polyolefin or polyester polymer or copolymer
bonded to the base mat. The facing material 1s resistant to ultraviolet light and possesses superior scrubbability. The PVC-free fac-
ing has a preterred thickness, opacity and surface roughness and a texture pattern that i1s non-directional and discontinuous. In an
embodiment in which the PVC-free facing 1s white, 1t has a preferred light retlectance. The PVC-free facing 1s resistant to defor-
mation under tension. In addition, the facing has low anisotropy; that is, the facing exhibits mimimal differences in its physical
properties in different directions. The facing also has good dimensional stability.
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PANELS FOR THE INTERIOR SURFACES OF BUILDINGS

BACKGROUND OF THE INVENTION

FIELD OF THE INVENTION

The present invention relates generally to panels employed as building materials
in the construction of the interior surfaces of buildings. In particular, the present
mvention concerns the employment of such panels as ceiling tiles in cetling suspension

systems.

DISCUSSION OF THE PRIOR ART

Panels employed in the construction of interior walls and ceilings of buildings,
referred to hereinafter as “interior surface panels” are known in the art. Typically, such
panels are self-supporting. That 1s, the panels are capable of supporting their own
weights and retaining their shapes without the assistance of reinforcmg techniques.
Among other properties and qualities, a panel of this type can have desirable sound-
absorbing characteristics and good thermal stability, be able to withstand high humidity
and be resistant to various forms of fungi. Particularly in those instances in which the
panel 1s emploved m a ceiling suspension system, the panel can be thin and Lightweight,
provide good light reflection and a decorative outer surface that is exposed to the
mterior of the room where the panel 1s installed. The panels can be made of various
materials and be provided in a variety of standard sizes. Ceiling suspension systems in
which the panels or tiles are typically emploved normally comprise a system of metal
members, referred to n the art as “tee” section elements, which are spaced apart in a
orid-iike arrangement so as to provide openings in which the panels can be suspended.

Interior surface panels can be constructed of a variety of materials. For example,
the panels can comprise a base mat or core made of a gypsum-based material, mineral
fibers, fiberglass, cellulose fibers, perlite and composites or laminates thereof with a
tacing material attached to one or both sides of the base mat. The facing material
typically comprises the surface of the panel that is exposed to the environment of the
room 1n which the panel 1s nstalled.

Interior surface panels of the foregoing types have a variety of applications.

Typically, the properties or characteristics of the panel selected for a particular
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application depend on the environment m which the panel is to be mstalled. For
example, it 1s normally the case that, currently, ceiling tiles provided with a facing of a
polyvinyl chloride (“PVC”) material are employed where tiles having a reasonable cost,
water and chemical resistance, and durability are desired. The use of PVC-faced tiles or
panels has been promoted for applications in schools, kitchens and healthcare facilities
tor example. However, environmental concerns have been expressed in connection with
the use of PVC materials generally. Consequently, there exists a need for the
availability of interior surface panels, such as ceiling tile, that do not possess the
environmental issues that are associated with panels that are provided with PV (-
contaming facings and have properties and characteristics that are at least in several

respects superior to the typical PVC-faced panels that are currently available.

BRIEF SUMMARY OF THE INVENTION

The following sets forth a simplified summary of examples of the present
mnvention for the purpose of providing a basic understanding of examples of selected
aspects of the invention. The summary does not constitute an extensive overview of all
the aspects or embodiments of the invention. Neither is the summary intended to
identify critical aspects or delineate the scope of the mnvention. The sole purpose of the
sunumary 1s to present selected concepts of the mvention in a simplified form as an
introduction to the more detailed description of the invention that follows the summary.

According to one aspect of the present invention, an interior surface panel such
as a ceiling tile 1s provided that is free of PVC materials and otherwise possesses
desirable properties. In a particular embodiment, the panel possesses properties that
make it suitable for mstallation m environments such as are present 1n schools,
household and commercial kitchens and healthcare facilities.

In accordance with another aspect of the present invention, an interior surface
panel such as a ceiling tile includes a base mat or core and a facing material of a
polyolefin or polyester polvmer or copolymer bonded to the base mat. Examples of
polyoletins from which the facimg material can be made mclude polyethylene and
polypropylene polymers and copolymers formed into thin sheets or films.

In accordance with a further aspect of the present invention, the facing material
while flexible, demonstrates a resistance to ultraviolet light and a scrubbability that is

superior to that of PVC-containing facing materials.
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In accordance with still another aspect of the mvention, the mterior surface
panel is aesthetically pleasing and in this connection the PVC-free facing has a
preferred thickness, opacity and surface roughness and a texture pattern that is non-
directional and discontinuous. In an embodiment of the invention in which the PVC-
free facing material 1s white, the facing material has a preferred light reflectance.

In accordance with still a further aspect of the invention, the PVC-free facing
material is sufficiently rigid to resist significant deformation under tension as reflected
by a relatively low value for elongation at yield. In addition, the facing material has
very fow anisotropy; that is, the facing materiat exhibits minimal differences n its

physical properties in different directions and good dimensional stability.

BRIEF DESCRIPTION OF THE DRAWINGS

The foregoing and other aspects of the present invention will be apparent to
those skilled 1n the art to which the present invention relates from the detailed
descriptions of exampies of aspects and embodiments of the tnvention that follow with
reference to the accompanying drawing in which:

FIG. 1 is a microphotograph of a cross-sectional view of an example of an
interior surface panel made in accordance with an aspect of the invention wherein the
facmg material 1s free of PVC materials; and

FIG. 2 1s a microphotograph of a cross-sectional view of an interior surface

panel that mcludes a PVC-containing facing material in accordance with the prior art.

DESCRIPTIONS OF EXAMPLES OF EMBODIMENTS OF THE INVENTION

Examples of embodiments that incorporate one or more aspects of the present
mvention are described below with references, in some cases, to the accompanying
drawing. These examples are not intended to be limitations on the present invention.
Thus, for example, 1n some instances, one or more examples of the present invention
described with reference to one aspect or embodiment can be utilized in other aspects
and embodiments. In addition, certam terminology is used herein for convenience only
and s not to be taken as limiting the present mvention.

FIG. 1 is a microphotograph of a cross-sectional view of an example of an
interior surface panel, indicated generally at 10, made in accordance with an aspect of

the invention. The interior surface panel is configured to be emploved as a building
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component for a wall or ceiling, such as a ceiling tile, of a room of a building structure.
The panel 10 includes a base mat or core 12 and a facing material 14 that is free of
PVC materials and is bonded to the base mat 12 by an adhesive at the interface 16
between the lower surface of the facing material 14 and the upper surtace of the base
mat 12. The facing material 14 is sometimes referred to as a film or as a scrim.

The base mat 12 can comprise any one of a variety of materials. Thus, when
emploved as a ceiling tile, the base mat can comprise, for example, a gypsum-based
material, a mineral fiber-based material, a fiberglass-based material or a material made
of cellulose fibers or perlite or composites or laminates of such materials. As will be
tamiliar to those skilled in the art, the processes for manufacturing the base mat
typically result in the surface of the base mat being somewhat rough or uneven.

The facing material employed according to the invention i1s PVC-free; that s,
the facing material is free of polyvinyl chloride related compounds either as
intermediates, plasticizers or otherwise. Consequently the facing material 14 does not
possess the environmentally questionable properties that are present m PV(C-containing
materials. According to one aspect of the invention, the facing material 14 comprises a
polvolefin copolymer. Examples of polvolefins that can be emploved as the facing
material include polymers and copolymers of both polyethylene and polypropylene.
Typically, the facing material is manufactured as an imperforate sheet or web using
conventional processes. It is also contemplated that thermoplastic or thermoset
materials such as polyesters that are free of polyvinyl related compounds may be used
as the facmg material.

In the embodiment of FIG. 1, the PVC-free film 14 is shown as being laminated
or bonded to the base mat 12 by an adhesive m a manner known to those skilled m the
art. However, the base mat 12 and the film 14 can be bonded to each other by any
suitable technique in addition to adhesive bonding such as solvent bonding, ultrasonic
bonding and thermal bonding.

As tllustrated in FIG. 1, a textured, preferentially non-directional, pattern which
mcludes high spots or peaks 20 and low spots or valleys 22 1s imparted to the upper
surface of the PVC-free film 14. The textured pattern can be impressed on the
polyolefin and polyester sheets or webs by applying an embossing process for example
although other methods familiar to those having ordinary skill in the art can be

emploved. It has been determined that the textured pattern should have a pattern depth
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or surface roughness m the range of two to ten microns and preterably in the range of
four to eight microns. Pattern depths in these ranges, typically, will mask or cover up
the roughness of the surface of the underlying base mat while at the same time not
possessing so great a texture or roughness as to detract from the aesthetically pleasing
appearance of the surface of the film 14. In addition, the texture pattern, preferably, 1s
non-directional and discontintous; that is, the texture pattern has more or less an
intermittent and random configuration and is not oriented in any particular direction nor
1s the pattern unbroken. In order to accommodate pattern depths in the designated
ranges, the thickness of the film 14 1s 1n the range of two to ten microns and preferably
in the range of four to six microns.

The characteristics of the facing material 14 discussed i the preceding
paragraph are to contrasted with corresponding properties exhibited by an mterior
surface panel that 1s provided with a PV(C-contaming facing material according to the
prior art. A panel of the latter type, referred to generally at 30, is shown m FIG. 2. The
panel 30 mcludes a base mat 32, like the base mat 12 of FIG. 1, to which a PV(-
containing facing material 34 is bonded using an adhesive 36. The surface of the facing
material 34 is provided with a textured pattern that includes peaks 40 and valleys 42
that are significantly more accentuated than the peaks 20 and the valleys 22 of the
PVC-free facing material 14 of FIG. 1. In addition, there are associated with the
accentuated peaks 40 and valleys 42, numerous upturnings in the facing material 34
which create open spaces between the bottom surface of the facing material and the
upper surface of the base mat 32. These open spaces appear mn FIG. 2 as dark areas
beneath the peaks 40. The presence of the open spaces can be undesirable, particularly
with respect to the impact they may have with respect to the scrubbability of the PVC-
containing facing material 34 as discussed below. In general, the flatter configuration of
the PVC-free film 14 once bonded to the base mat 12 is preferred to the more disruptive
configuration of the PVC-containing film 24 after it is bonded to the base mat 32. The
differences m the films 14 and 34 m this regard can be seen from a comparison of the
PVC-free film 14 of FIG. 1, according to the present mvention, and the PVC-
containing film 34 of FIG. 2, according to the prior art.

Appropriate dyes and pigments can be added to the polymeric material during
the manufacture of the facing material in those cases in which other than a white facing

material is desired. In those instances in which a white facing is to be emplovyed, the
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manufacture of the facing material is accomplished in a manner familiar to those skilled
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mn the art, such as, for example, the addition oftalc as a filler and suitable quantities of
titantum oxide, so that the facing material 14 after being bonded to the base mat 12 has
a whiteness that is consistent with a light reflectance value (“LR” value) of greater than
78 and, preferably, greater than 83; that is, the facing material 14 reflects greater than
78 percent, and preferably greater than 85 percent, of the hight that 1s directed to and
impinges on it

The facing material 14 during its bonding or lamination to the base mat 12 1s
subject to becoming wrinkled. In order to avoid this undesirable effect, the facing
material should be rigid enough to resist significant deformation under tension as
reflected by the facing material having a “tensile elongation at vield” value of less than
50% as deternmined by the TAPPI method that 1s famihar to those having ordinary skill
in the art

The facing material 14 1s manufactured so as to be only minimally anisotropic.
That 1s, the physical properties of the facing material are substantially the same 1n any
direction across the material. As a result, the laminating of the facing material 14 to the
base mat 12 is facilitated. In addition, should the panel 10 be perforated, for example,
for the purpose of enhancing the acoustical qualities of the panel, the facing material,
being minimally anisotropic, will resist any tendency of the perforations to elongate.

It also is important for the facing material 14 to possess good dimensional
stability in the range of zero to 200 degrees Fahrenheit. That is, the dimensions of the
facing material should remain substantially constant over that temperature range.
Substantial dimensional changes can result in the formation of wrinkles in the facing
base mat.

The interior surface panels of the invention possess superior resistance to the
effects of ultraviolet (“UV™) light. In this regard, the UV resistance of the polyolefin
film of the invention was evaluated in accordance with QUV Accelerated Weather
testing procedures which constitute a laboratory simulation of the damaging force of
ultraviolet light. Specifically, the UV resistance of the film was carried out in QUV
Accelerated Weathering Tester model QUV/se at a setting of 0.70 W/m'/nm. After 500
hours of exposure to the ultraviolet light in the Tester, the embodiment of the

polyolefin film of the mvention showed no visual color change. In comparison, a
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sample of a PV(-contaming film tested in the same manner as the polyoletin film
showed significant darkening and a change in the surface pattern of the film after only
300 hours of exposure to ultraviolet light. In addition, the LR values of the polyolefin
film of the invention underwent significantly less degradation under the ultraviolet light
exposure than did the values of'the same parameters for the PVC-containing film. As
mdicated above, the LR value of the film 1s indicative of the whiteness or brightness of
the film. The superior response of the polyolefin film of the invention to ultra violet
light was unexpected.

The interior surface panels of the invention also possess superior scrubbability
or scrub resistance. The scrub resistance of the polyolefin film of the mvention was
evaluated in accordance with ASTM test method D 2486 modified so as to note any
visual difference in the appearance of the film with the naked eye and so as to
determine under an optical microscope the presence of breaking points at the peaks of
the texture pattern in the film following the scrubbing of the film. Following this
procedure, it was noted that after 5,000 scrubbing cycles the polyolefin film of the
invention showed no visual difference with the naked eye except for some loss in gloss
and, upon examination under an optical microscope, showed only occasional small
breaking points at the peaks of the texture pattern in the film. In comparison, a PVC-
containing film tested in the same way as the polyolefin film exhibited to the naked eye
breaking at the peaks of the texture pattern in the film after only 1,400 scrubbing
cycles. It may be that the presence of the open spaces m the PV(C-containing film
beneath the peaks 40 of the film 34 influenced the occurrence of the breaking of the
peaks of the texture pattern. In other words, it is to be noted, as can be seen from FIG.
I, that the surface roughness of the film 14 1s not substantially greater than the
thickness of the film whereas, as can be seen from FIG. 2, the converse is true of the
film 34. It may be that the greater roughness of the film 34, as reflected by the
magnitude of the peaks 40 that are located over the open spaces allow the portions of
the film that are located at the peaks 40 to flex or be disturbed by the scrubbing action
to the extent that the film tends to break at those locations. Also, the polyolefin
copolymer filims of the invention exhibit a greater degree of lubricity than do the PVC-
contaming film of the prior art and that property may contribute to the better reaction of
the polyolefin films to the scrubbing tests. In any event, the superiority of the

polyolefin film of the mvention in regard to its reaction to scrubbing was unexpected.



CLAIMS:

l. Aninterior surface panel configured to be employed as a building component for a wall
or ceiling ofaroomotabuilding structure, the interior surface panel including abase mat having two
sides, atleastone of the two sides ofthe base mat being adapted to face the interior of the roomand a
facing material comprising a polymer thatis free of polyvinyl chlorides bonded with an adhesive to
at least the side of the base mat arranged to face the interior of the room, the facing material having
anon-embossed thickness in the range of two to ten microns with the surface of the facing material
that 1s exposed to the interior of the room having a textured pattern ofaroughness in the range of
two to tenmuicrons, the textured pattern of the facing material masking a roughness of the surface of
the underlying base mat while at the same time not possessing so great a texture or roughness as to

detract from the aesthetically pleasing surface of the facing material.

2. The interior surface panel of claim 1 wherein the facing material comprises a

copolymer.

3. The interior surface panel of claim 2 wherein the facing material comprises polyolefin

copolymers or polyester copolymers.

4. The interior surface panel of claim 3 wherein the facing material comprises the
polyoletin copolymers, wherein the polyolefin copolymers are polyethylene copolymers or

polypropylene copolymers.

5. The interior surface panel of claim 1 wherein the textured pattern is non-directional

and discontinuous.

6. The interior surface panel of claim | wherein the surface of the facing material that is
exposed to the interior of the room has a textured pattern with a roughness in the range of four to

cight microns.

CA 2812410 2018-08-20



7. The interior surface panel of claim 6 wherein the facing material has a light

retlectance value greater than 85.

8. The interior surface panel of claim 7 wherein the scrub resistance of the facing
material subjected to 5,000 scrubbing cycles in accordance with ASTM test method D 2486 is
such that examination of the facing material under an optical microscope shows only occasional

small breaking points at the peaks of the texture pattern in the facing material.

CA 2812410 2018-08-20
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