J|

LR

10

.such laminate. In

BATENT SPECIFTCATION

TITLE: MICROVENEER bECORATIVE LAMINATE, AND

METHOD OF MAKING, AND ARTICLES MADE
THEREFROM

TEH® T T

1. Field of the Tnvention

The present invention relates to a  decorative

laminate, articles made therefrom, and method of making
another aspect, the present invention
relates to a very thin decoracive laminate or
"microveneer", articles made therefrom, and method of

making such laminate. In even another aspect, the

present invention relates to a very thin postformable
decorative laminate, method of making, articles made
therefrom, and method of postforming. In still another

aspect, the present invention relates to a decorative

laminate having a substantially cured melamine

formaldehyde resin coated decorative paper with a
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glueable backing for alloﬁing it to be adhesively bonded
to any desired surface or substrate, to articlés made
ﬁrom such laminate, and to a method of making such a
laminate. Resin on a decorative surface of paper is.
cured under temperature and pressure conditions for
improving the wear characteristics of the paper, with a
resin imprégnated backing provided to the paper to allow

for adhesive bonding to any desired surface, resulting in

a decorative member with good stain and wear

characteristics.
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2. 1 i + 1

Meiamine resin impregnated decorative paper is
commercially laminated. to phenol formaldehyde resin
impregnated kraft paper and liner board substrate for
making high pressure laminate. Melamine resin
iméregnated decorative paper is also commercially
laminated to particle board and .other structural
substrate for making low pressure laminate. Melamine
resin in the impregnated decorative paper flows under
lamihating Cemperature and pressure conditions for
bonding melamine resin impregnated decorative papef aﬁd
substrate. Overlay paper impregnated with melamine resin
can ;g'laminated over decorative paper for impfoving the
wear characteristics of the laminate. Overlay
impregnated with'mélamine résin can be laminated over -
decorative paper that is not impregnated with fesin.
Melamine resin in the impregnated overlay flowé under
laminating temperature and pressure conditions for

bonding overlay impregnated with melamine resin and non-

impregnated decorative paper. Melamine resin is clear
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-melamine

when fully cured.and has stain and wear characteristics
that has made it ‘the resin of choice for wmany
commercially available laminates. Resistande. to
discoloration due to heat and light is also realized.
U.S. Patent No. 4,076,896, to Bunkowski, discloses
that melamine resins give a thoiough impregnation and
thereby insure a complete bond when employed in the
production of laminates. Melamine resins have been used
in the production of decorative, high pressure Laminates
wherein a plurality of phenolic resin impregnated kraft
paper sheets have been used as allaminate core to which
is bonded melamine resin impregnated decorative and
overlay paper. These laminates are then adhesively
bonded to a rigid substrate and used as partitions, wallé'
doors, table and countey tops, . etc. Laminated panels

that can readily be fabricated into furniture, kitchen

cabinets and the like are produced by applying a single
resin impregnated decorative papef to a particle

board substrate at much lower pressure. These laminate

panels have been designated “low pressure” panels.
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Decorative paper is made from bleached wood pu;p
that is at iéast 60% in alpha cellulose content.
Decorative paper is pigmented in a known manner to cbtain
the desired levels éf color and opacity. They range in
basis weight £from about 50—96 pounds per 3,000 square

foot ream. The paper has a controlled pH due to the

-influence pH has on the reaction rate of the melamine

resin after it is applied thereto. Variances in this pH
range have adverse effects on the storage life of the

treated paper and/or press cycle times when the paper

panel is being produced. Porosity is controlled to .

assure proper treating of the paper with the resin and
pressing of the panel. 'Aﬂ paper haviné too high a
porosity will allow too much resin to penetrate and wili
result in dry spots on the'panel produced therefrom. A
paﬁer with too low a'pordsity will not enable sufficient
resin to penetrate and the excessive resin on the surface
will caﬁse a mottled appearance and surface crazing

and/or cracking of the resultant panel made therefrom

(U.S. Patent No. 4,076,896, Bunkowski).
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Impregnation of the paper and drying of the

impregnated paper may be effected by conventional

' treaters and dryers known to those skilled in the art.

The resin content of the impregnated paper generally
ranges from about 55% to about 65% by weight based on the
weight of the impregnated paper. Paper volatile levels
are maintained at about S5%+0.5%. A balance between flow
levels and treated weight of the treated paper is
maintained to assure proper abrasion levels without
reducing crack and/or craze resistance. Treated paper is
beta-staged by.drying at 150-360°F for about 1 to about
15 minutes and stored flat in é conditioned storage area.

It has a nominal shelf life of at lest 3 month at 70-75°F

‘and 4-50-% relative humidity (U.S. Patent No. 4,076,896,

Bunkowski) .

Core material, i.e., self-suppqrting substrates
useful in prodﬁcing the decorative low—pressure-panéls
include medium density, mat-formed, wood particle board
and medium density wood fiberboard. Useful core

material, however, must enable the production of full-
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sized, smooth-faced, well-bonded, crack—_ and craze-
resistaﬁt panels. Core materials should be stored for a
sufficient time at ambient conditions to achieve an
equilibrium temperature and. an equilibrium moisture
content of 7%+2% (U.S. Patent No. 4,076,896, Bunkowski).

In the formation of high pressure laminates, a
decorative or print layer is superimposed upon a
conventional, phenolic resin-impregnated core and with a
melamine type resin-impregnated overlay disposed
proteﬁtingly thereupon. The formed stack is then loaded
betweeﬁ'the polished metal plates of a hydraulic press
that i§ then closed “and subjected ‘to a sufficient

pressure and heat for an adequate period of time for

' fusing the stack into a single sheet. A paper suitable

for the decorative layer of laminate has requisite
porosity for bleeding there through of the resins of the
core and the overlay during fusing but without
necessitatinglprior impregnation of said layer. For

optimum laminate strength the decorative layer must

"absorb the resins from the overlay and the core to form
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durable adhesive bonds therewith (U.S. Patent No.
3,816,232, Meiser, and U.S. Patent No. 3,949,133,

Santurri, et al).

In the making of laminated cement forming materials, _

pre-cured bonded laminate overlay is formed is

substantially cured prior to contact with the underlying
substrate. The overlay is formed between two nearly

perfectly smooth surfaces. Curing causes the resin

material to become thermoset, thereby establishing a

fixed final structure. Adhering the pre-cured bonded

laminated overlay to solid substrate may be accomplished
through the use of pressure and adhesive alone. It is
preferred that both pressure ahd heat be employed to
ensure a more secure adhesion. In order to obtain proéér
adhesion in a -hoﬁ press between the ére-cur_ed bonded
laminate overlay and the solid substr_aﬁe, a low water
céntent adhesive must be applied between them. While
many commercially available adhesives may be employed, a
paper g.lue line sold under the trade name Plyocite PGL

(Product No. 42-206) by Reichhold Chemicals, Inc. of
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Tacoma, Washington has provén quite satisfactory for such
‘use. Papér glue line consists of an extremely thin sheet
of cellulose impregnated wiﬁh a high amount of resin.
Consequently, the paper glue line posseéées the adhesion
properties of production grade glue, but with a much
lower water content. This lower water content is
required or blisters will be formed beneath the surface
of the overlay, thereby causing improper bonding and
potential surface irregularities on the outside surface
of the overlay. It is important that the laminate
overlay of the present invention is substantially cured
separately, away from the underlying substrate. In this
way, the shrinkage that is natural phenomenon of the
thermosetting resins that are cured also occurs away from
the underlying substrate. The pre-cured bonded laminate
overlay will then experience only minimal shrinkage when
later adhered to the solid substrate in a hot press. As
a result, there is a drastic redﬁction in the amount of

face checks and warping of the underlying solid substrate:

- (U.8. Patent No. 5,089,348, Louderback) .
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Melamine impregnated decorative paper laminated to
phenol formaldehyde impregnated kraft paper at
temperatures of about 230-310°F (110-155°C) and pressures

of greater than about 300 psi (20 Bar) and preferably

~about 750-1500 psi (51-102 bar) are commercially referred

;o as high pressure laminate. Melamine impregnated
decorative paper laminated to particle board at
temperatures of about 230-310°F (110-155°C) and pressurés
of up to about 300 psi (éo bar) are commercially referred
to- aé low pressure laminate. ' Lamination is done
commercially in continuous and batch presses.

. High pressure laminate can be adhesively bonded to
a substrate material such as plywood, hardboard, particle
board, cement-asbestos board, and the like, to give iﬁ
additional strength and rigidity for its intended
structural use. The bonding process usually reqﬁires, as
the initial step, the sanding of the back surface of the
laminate to ensure an adequaﬁe bond between the laminate
and adhesive used in bonding the laminate and substréte

material. ‘The sanding step adds to the manufacturing
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costs of laminate; Lamin;te aré relatively inflexible
after the resins contained therein have been cured during
the lamination process. Thin laminates (e.g., laminates
éomprising merely an overlay sheet, a decorative sheet,
and single sheet of kraft paper or liner board) are
particularly susceptible to damage during the sanding
step due to their brittleness after lamination. The need
for sanding can be obviated by coating the backing sheet
with a thermoset adhesive. The resulting laminate is
readiiy glueable to substrates with conventional
adhesives (U.S. 4,258,103, Hosmer, et al.).

A thin top éoated_decorative paper can be laminated.
to kraft liner board and used as a face ply for resin.
coated board. The thin top coating is a clear resin,
preferébly melamine résin. Alternatively, kraft - liner
board can be top-coated with resin and used as the top
face ply for resin coated board. To prevent damage during
manufacture, shipping ans storage, the decorative paper

can be pre-laminated with a removable sheet of plastic,

preferably a Mylar Sheet. A Mylar sheet provides
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temporary protection and is removed when the panei is put
in use. A center ply is particle board, fiberboard or
pleood. A back piy can be kraft liner board. The face,
center and back plies are adhesively bonded. Adhesive is
épplied between the plies (Hales, CA 781,437, Valerius,
U.s. 3;516,021, Van Dyek, U.S. 3,929,545, and Julian, et
al., U.S. 4,552,792).

U.S..Patent No. 3,547,767, issued December 15, 1970.
to Keeling et al., discloses a flexible heat and pressure
conédlidated decorative laminate comprising a nitrite
rubber latex impregnated base and a superiﬁposed
transparent thermcpléstic film.

U.S. Patent No. 4,263,373, issued April 21, 1981 to
McCaskey, Jr. et al., diécloses a method of Waking-an
ultra thin glue adherable decorative laminate. - The
method generally includes assembling a laminate stack-up.
consisting of one paper sheet having'a.top decorative
suﬁface and a bottom surface coated with a resinous film,

about 0.25 mil to about 5 mil thick, effective to opacify

-the paper and provide a barrier to resin flow, and one
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abrasion resistant protective overlay sheet. Thelmethod
further includes heat and pressure consolidating the
stack-up to form a unitary decorative laminate hg#ing a
thickness of between about 5 mil and 15 mil thiék, and
having a resinous film on one side that is glue
adherable.

U.S. Patent No. 4,263,073, issued April 21, 1981 to
Jaisle ‘et al., discléses a process for releasing
laminates in which an effective separator sheet for
releééing laminates in a press pack from one another can
inexpensively be made by first coating a paper web having
a water absorption of at least 200 seconds with an
aqueous solution of a water-soluble élkalinelearth or
earth metal salt, then coating the same surface with-a
film of a salt of an alginic acid. Jaisle et al. states
that the inventive concept resides in the utilization of
a paper having a water absorption such that as the salt
sizing and aiginate coatings are applied to the surface

of the paper, substantially all of the coating is

retained on the surface fibers thereof and substantially
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no penetration into the web occurs.

However, in spite of the advances in the prior art
there is still a ﬁeed for resin coated decorative ﬁaper
with good stain and wear chagacteristics and a resistance
to stress cracking, especially under ldw humidity
conditioné that can be adhesively'bonded to particle
board.

There is also a need for resin coated decorative
paper that has been cured at pressures of greater than.
about.joo psi (20 bar) and preferably about 750-1500 psi
(51-102 bar) . | |

There is even also a need for melamine resin coated
decorative paper with .sufficient substantially fully
cured meiamine ;esin on its wear surface for impartiné
good stain and wear characteristics.

There is still also a need for the decorative paper
to have substantially less resin oﬁ its back surface that
is to be adhesively bondéd to particle boéfd.

There is yet also a need for the decorative paper to

have sufficient flexibility and not be brittle so that it
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can be handled without breéking.

There even stiil also a need for making mélamine
resin coated decorative paper without the need for making
impregnated decorative paper pre-pregs.

There is even yet a need for reducing storage costs

for decorative pre-pregs.

These and other needs in the prior art will become

apparent upon review of this application.
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It is an object of the present invention to provide
for resin coated decorative papef with good stain and
wear characteristics that can be adhesively bonded to
particle board.

It is another object of the present invention to
provide for resin coated decorative paper that has been
cured at pressureé of greater than about 300 psi (20'bar)
and preferably about 750-1500 psi (51-102 bar) .

‘It is even another object of the present invention
to provide for melamihe resin coated decorative paper
with sufficient substantially fully cured melamine résin
on its wear surface for. imparting good stain and wear
characteristics.

It is still another object of the present invention
t&‘provide for the decorative paper to have substantially
less resin on its back surface that is to be adhesively
bonded to particle board.

It is yet another object of the present invention to

provide for decorative paper to having sufficient
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'flekibility and not be so brittle so that it can be

handled without breaking.

It is even still another object of the p::;esent:
invention to provide for making melamine resin coated
decorative paper without the need for making impregnated
decorative paper pre-pregs.

It is even vyet é.ndt:her o;r:ject of the present

invention to provide for reducing storage costs for

‘decorative pre-pregs.

These and other objects of the present invention
will become apparent upon review of this application.

According . to one embodiment of the pré_sent
there is provided a microveneer decoraﬁive
laminate having a decorativé layer, a resin impregnated
glueable back layer, and optionally, one or more resin
irhpregnated core layers, and further optionally, one or
more resin impregnated oirerlay layers.

In the microveneer decorative laminate, flow of the
resin in the decorative layer is limited such that

sufficient substantially fully cured melamine resin
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remains on the wear surface of the decorative paper for
imparting good stain and wear characteristics. | Flow
through the decorative paper is limited such that the
paper will be substantially fully impregnated with resin
for imparting strength to the decorative paper. Limiting
the flow permits a reduction in the amount of resin
required.

Melamine formaldehyde resin is recognized for its
stain and wear characteristics and is the preferied
resin1 ¥Mixtures of melaminé formaldehyde resin with up
to 33 percent urea formaldehyde resin by weight of the
mixture are also useful. Flow under high temperature and
pressure laminating condiﬁions is Iimited by the extent
the resin is partially cured. It is known to those"
skilled in the art of making laminate that the flow of
resin under high temperature and pressure laminating
conditions can be. controlled by adjusting the cure
conditions while partially ¢uring the resin and by the
selection and concentration of catalyst and other

components in the resin formulation.
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Resin can be impregnated into éverlay, partially
cured and placed over the wear surface of decorative
paper that has not been impregnated with resin. .Resin
can also be éoated on the wear surface of decorative
paper and partially cured. The resin is partially cured
for limiting its flow. Thereafter, it is substantially

fully cured under high temperature and pressure

laminating conditions.

a thermoﬁlastic film can be placed over the resin
impregﬁated overlay or decorative paper as part of the
laminate stack béfore subjecting the laminate stack to
heat and pressure consolidation for imparting decorative
characteristics such as gloss or texture.. The

thermoplastic film can remain on the coated paper for

providing support for the paper as it is being handled.

The thermoplastic film can remain on the laminate during

the fab:ication of an article and until a customer

removes the thermoplastic film. Non-limiting examples of

suitable thermoplastic films include, polyethylene

terephthalate film and polypropylene (especially
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polypropylene homopolymer) films.
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DETAILED DESCRIBTTION OF THE INVENTION

The-?microveneer“ decorative laminate of the present
invention includes a decorative layer that may be either
a solid color or print decorative paper having a coating
of resin on its Qeaﬁ surface, a resin impregngted
glueable backing, and optionally, one or more resin
impregnated core layers, and further'optionally, one or
more resin impregnated overlay-layers.
| The microveneer decorative laminate of the p;esent
invention provides a glueable laminate not requiring
sanding of the backing prior to glueing, and which has
good stress crack resistance.

In general, any suitable solid color and print
decorative paper useful in the making of high and low
pressure decorative laminate are useful in making Cthe
miéroveneer decorative lam;nate of the present invention..
In ggneral, the solid color and print decorative paper
utilized in the present invention is impregnated with

resin for strength.

In the practice of the present invention, any
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suitable type of material may be utilized as the one or
more core layers. Preferably, kraft paper as is well
knéﬁn in ﬁhe art is utilized as the one or moré core
layers. Generally, any suitdble basis weight of kraft
paper (based on 3000 sgft. ream) may be utilized,
generally in the rénge of about 25 to about 150 pounds,
préferably in the range of aboﬁt 40 to about 140 pounds,
and mére preferably in the range of about 85 to about 125
pounds. The one or more core sheets are impregnated with
any suitable resin as is well known in the art, most
preferably impregnated with phenol-formaldehyde resin.
In the practice of the present invention, any
suitable type of material may e utilized as the backing
layer. As non-limiting examples, kraft paper or brcké'
papgr as is well known in the art may be utilized as the
baéking layers. Generally, any suitable weight of kraft
paéer may be utilized, generally in the range of about 25
to about 150 pounds, preferably in the range of about 25

to about 65 pounds, and more preferably in the range of

about 25 to about 50 poundé. The backing sheet may be
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impregnated with any suitable resin that will provide a
readily glueable backing not requiring sanding. As a
non-limiting example, the backing sheet may be coated
with polyvinyl alcochol (PVA). As another non-limiting
example, the backing sheet may be ihpregpated with
phenolic-formaldehyde resin on the side facing the core
or decorative sheet, and coated wi;h polyvinyl acetate on
the back or glueable side of the decorative sheet.

The miérovenegr decorative laminate of the present
inventi.'on may be utilized as a decorative surface by
adhesion to a'sﬁbstfate or other article where desired.
For example, it can be adhesively bonded to a substrate
such as particle board, to furniture, to counter tops énd
the like.

In general, the microveneer decorative laminate is
obtained utilizing manufacturing equipment and processes
that are commercially used for making high pressure
decorative laminate.

In one embodiment of this invention, resin is first

impregnated into overlay and partially cured'by passing
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the resin imp‘regnat:ed overlay 't:hrough an oven. or any
suitable such heating equipment. The overlay is
positioned over decora;;ve solid color or print paper
that has not been impreg;ated with resin, and optionally
along with one or more resin-impregnated core sheets, and
a resin impregnated backing sheet, all of which are
laminated togther ﬁndei'pressures of generally greater
than about 300 psi (20 bar) and preferably in the range
of about 750-1500 psi (51-102 bar). A plastic film can
be pééitioned over the resin impregnated overlay and
removably lamipated to the overlay as the overlay and
decorative paper are permanently laminated together. The
plastic film can serve the.functibn_of a caul.plate.for
imparting gloss and texture and as a separator sheet as
is known in the art of making plastic laminate.
Pblygthylene terephthalate (PET) £film begins to melt at
temperaturesi above 230¢C, substantially above the
temperatures that the resins of this invention are cured.
Caul plétes,.foil and separator sheets used in the making

of high and low pressure decorative laminate can also be
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The resin content in the overlay is adjusted for
providing the amount of resin needed for.a wear resistant
surface and for impregnating the decorative.paper. This
is less resin than is genérally utilized in the prior"ért
overlay laminated to decoraﬁive solid color and print
paper and a core of resin impregnated kraft paper. This

reduction in resin content provides an overlay that is

less brittle than overlay treated to a higher resin

content.

The resin composition is adjusted for limiting flow
as the partially cured resin in the overlay is laminated

with decorative paper that has not bsen impregnated with

resin. The resin in the overlay needs to flow through’

the decorative paper for impregnating and providing

-stréngth to the decorative paper. The flow needs to be

limited so that the decorative side of the laminate has
desired wear and decorative characteristics. The amount

of resin on the opposite side of the decorative sheet

~that is to be adhesively bonded to the backing layer or
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the optional core layer is limited.

Conditions under which the resin is partially cured
can be adjusted for controlling thé flow of the resin
during lamination. Catalyst can be selected for '
controlling flow. In general too high of resin flow will
result in a laminate without enough resin on its
decorative surface for having commercially significant
wear and decorative.characteristics. In general, too low
of resin flow will result in a laminate without enough
resin in the decorative paper for providing required
strength. While suitable resin flow will vary depending
upon the paper characteristics, the laminating equipment
utilized, and the laminating conditions, in general the
resin flow will be in the range of about 10 to about 46;
preferably in the rahge of about 12 to about 30, aﬁd more
prefe*ably in the range of about 15 to about 25. Flow is
determined from welght differences after pressing a stack
of 3 inch diameter pieces (8 pieces for solid and 12
pieces for overlay) of partiallylcured, resin impregnated

overlay at 1000 psi and 320¢F (160°C) for S5 minutes and
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breaking off the resin extending.beyond the edge pf the
overlay.

The amountlof resin in the overlay is also adjusted
for the basis weight and porqéity' of the decorative
paper. The basis weight and resin retaining capacity of_
the overlay, and optional core sheets and the backing
sheet are also considerations in controlling the flow of
resin during lamination.

In another embodiment, resin is cpated on the
decorative surface of solid color decoraﬁive paper, which
is laminated along with one or more optional resin
impregnated core sheets and the resin impregna;ed baéking
sheet. The resin impregnates the decorétive paper and is
partially cured. A resin content in the-range of abouﬁ'
40 to about 48, preferably in the range of about a1 to
about 45, and more preferably in the range oflabout 43 to
about 45,‘by weight of the impregnated decorative paper
has been found to provide sufficient resin for solid.
color decorative paper having basis weights of about S0-

80 pounds per 3000 square foot. The flow is adjusted to
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thelrange of about 1 to about S, preferably in the rangé
of about 2 to about 5, and more preferably in the range
of about 2 tb about 3, by weight of the resin impregnéted
decorative papef,

Solid color and print decorative paper coated with
melamine resin as described in these embodiments have
been adhesively bonded to particle" board with
commercially availabie wood glue, vinyl acetate-ethylene
copolymer adheéive. | This adhesivel is cdﬁmercially
available under the prodﬁct name Airflex® Emulsion from
Air Products and Chemicals, 7201 Hamilton..Boulevard.
Allentown, PA 18195-1501.

Resin is fully cured for achieving the benefits of
this invention at pressures of at least 300 psi (20 bar)

and preferably about 750—1500 psi (51-102 bar). In the

embodiment of this invention with resin impregnated

- overlay supplying the resin during final cure for

decorative paper, it has been found that less resin is on
the adhesive bonding surface when the resin is fully

cured under 450 psi than under 900 psi. It is believed
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that the flow of resin increases as it cures under higher

pressures.



The following examples are provided merely to
illustrate various embodiments of the present invention

and are not meant to limit the scope of the claims.
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Example 1

Resin content, volatile content and flow have been
determined for an 8 pound per 3000 square foot ream
overlay that is impregnated with.melamine formaldehyde
resin. This overlay is commercially available from
Papierfabrik Schoeller & ﬁoesch GmbH Hordener SErasSe 3-
7, D-76593 Gernsbach, Germany. A resin content of about
80 percent by weight of the iﬁpregnated overlay has beén
found to provide sufficient resin for lamination with
solid'.color' and print decorative paper having basis
weights of about 50-80 pounds per 3000 square foot. A
resin content of about 75-77 percent by weiglit of the
iﬁprggnated,overlay has been foun&.fo proVide sufficiegt
resin for lamination with print decorative'paper'haviné
basis weights of about 50-75 pounds per 3000 square foot.
At  the lower resin content, laﬁinate made with solid
color decorativé paper waslmottled.

The volatile content of this resin was adjusted to
about 6.5 percent by weight of the resin impregnated 8

pound per ream overlay. The flow of the resin was
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adjusted to about 15 percent 'by weight of the resin
impregnated overlay. The resin was catalyzed with a
commercially available p-toluenesulfonic acid catalyst
for melamine formaldehyde resins. This catalyst islsold
under the trade name of Madurit-835 and is commercially
available from Hoechst Celanese Corp., P.O. Box 1026,
Charlotte, NC 28201-1026. Madurit-835 is described as an
amine salt n an aqueous solution. The amine salt used
Madurit-835 is described as Morpholynium P-Tosylate.
Esters 6f.p-toluenesulfonic acid are known as tosylates.

Morpholynium P-Tosylate has been assigned CAS number 13
732-62-2.
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Example 2

Physical - properties oﬁ various samples made
according to this example Tables 1-3. Specificélly,
Table 1 provides the phfsical properties of non treated
solid color paper laminated with treated overlay
adhesively bonded to particle board, Table 2 provides
physical properties of non tfeated print paper laminated
with treated oveflay adhesively bonded to particle board,
and Table 3 provides physical properties of treated solid
color éaper adhesively bonded to particle board.

Abrasion, stain, hot water and hot wax result; were
measured under Nationél Electrical Manufac;urers
Association (NEMA) cesting procedures. The resin was
cured at 260-290°F (126-143°C) and at the pressures shown'

on Tables 1 and 2. Samples shown on Table 3 were cured

at - 900 psi. The vinyl acetate-ethylene copolymer
adhesive used for bonding decorative paper coated with
cured melamine resin to particle board on Tables 1-3 is

commercially available from Air Products and Chemicals, .

Inc., 7201 Hamilton Boulevard, Allentown, PA 18195-1501
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under trade name Airflex® Emulsion.
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TABLE 1
PHYSICAL PROPERTIES OF NON TREATED SOLID COLOR PAPER
LAMINATED WITH TREATED OVERLAY
ADHESIVELY BONDED TO PARTICLE BOARD

Overlay Resin Pressure Flow Abrasion Stain Water Wax
rp |wema  |1-10 {21-25 | Hot Hot

lb/Ream |[HWe. § psi wE. & cycles | cycles
8 79,9-81.0 450 9.4-14 530 663 6 6 6 3
8 79.9-81.0 900 9.4-14 | 286 s8e 6 6 6 6
12 69.5-71.2 9200 27 790 1100 3 5» 3 5
12 71.6-73.4 200 20 560 880 6 2+ 5 3
17 67.4-68.9 900 12 850 1340 3 54 6 3
17 71.8-72.1 900 21 §30 845 6 20 6 6

LEGEND FOR STAIN/WATER/WAX TESTING

6 NO STARIN; S SLIGHT STAIN (FROM IODINE); 3-4 MODERATE STAIN;

1-2 SEVERE STAIN.




. ' TABLE 2
PHYSICAL PROPERTIES OF NON TREATED PRINT PAPER
LAMINATED WITH TREATED OVERLAY
ADHESIVELY BONDED TO PARTICLE BOARD

Overlay Resin Pressure Flow Abrasion Stain Water | Wax
' e Inema |1-10 |11-25 | Hot | Hot
lﬁlReam we. % psi . wt. % | cycles | cycles
8 79.9-81.0 450 9.4-14 212 37 6 6 6 6
8 79.9-81.0 }. 900 9.4-14 138 334 6 6 [ 6
12 69.5-71.2 900 17 223 453 6 6 6 6
12 71.6-73.4 900 20 212 §70 6 6 6 6
17 67.4-68.9 200 12 530 7958 6 6 . 6 6
17 71.8-72.1 900 21 265 480 6 6 6 5

LEGEND FOR STAIN/WATER/WAX TESTING

6 NO STAIN; S SLIGHT STAIN (FROM TODINE); 3-4 MODERATE STAIN; 1-2 SEVERE STAIN.
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'PHYSICAL PROPERTIES OF TREATED SOLID COLOR PAPER

TABLE 13

ADHESIVELY BONDED TO PARTICLE BOARD

Resin Volatile Flow Abrasion Stain Water Wax
IpP NEMA 1_-10 11-15 Hot Hot
we. % 1b/Ream psi cycles | cycles
4222-42.2 6.0 1.4 636 832 6 6 6 6
42.6-42.9 6.6 1.4 636 848 6 6 6 6

LEGEND FOR STAIN/WATER/WAX TESTING

6 NO STAIN; 5 SLIGHT STAIN (FROM IODINE

); 3-4 MODERATE STAIN; 1-2 SEVERE STAIN.
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The resin content of treated overlay paper shown on

Tables 1 and 2, when used in making high pressure

decorative laminate would have the following resin

content. The 8 pound overlay would be treated to about
84 percent by weight of the treated overlay paper. The
12 pound overlay would be treated to about 80 percent by

weight of the treated overlay paper. The 17 pound

overlay would be treated to about 76.5 percent by weight

of the treated overlay paper. The resin content of

treated decorative paper shown on Table 3, when used in
making high pressure decorative laminate has a resin

conteént of about 54 percent by weight of the treated

paper.
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Example 2

The procedures of Example_z were utilized éxcept
that a 115 pound phenolic treated kraft core sheet and a
25 pound natural kraft paper backing sheet coated with
poly vinyl acetate (PVA) were provided.

A standard differential method was used to coat a
25# mill finished natural kraft with 17#/3000 sqft ream

PVA/starch type adhesive at the following process

conditions:
Line speed: 225 fpm
Oven temperature: 300-200/250/250 F
Pickup/Applicator: 180/345 fpm _
Smoothing bars: .2 reverse at 233 Ipm

The paper was assembled as follows and pressed intc
a thin laminate by a process well known in the laminating
field:

8 pound overlay sheet
Non treated print -

115 pound phenolic treated kraft
25 pound PVA coated natural kraft

Or

No overlay sheet
Treated solid sheet
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115 pound phenolic treated kraft
25 pound PVA coated natural kraft

The laminate lay-up was pressed between plates or gang

pressed{

The thin laminate was then hot or cold bonded to
medium density, mat—formed; wéod particle board.
Physical properties of the resulting panel are shown in
Table 4. Abrasion, stain, water and wax results were
meaéufed . under National Electrical Manufacturers

Association (NEMA) testing procedures.
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TABLE 4

PHYSICAL PROPERTIES OF NON TREATED PRINTED PAPER
LAMINATED WITH TREATED OVERLAY AND TREATED
SOLID LAMINATED WITHOUT OVERLAY

Abrasion Stéin Waﬁer
NEMA 1-10 11-15 Hot
Cycles _
Non treated 450 6 6 6
Print
Treated 1015 6 . 6 6
Solidl

LEGEND FOR STAIN/WATER/WAX TESTING

6 NO STAIN; 5 SLIGHT STAIN (FROM IODINE); 3-4 MODERATE STAIN;
1-2 SEVERE STAIN.
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In addition to these physical properties, the panels
showed no stress cracking after 16 hrs at 70C and 7 days
at 70C. The panels continued to have good bonding under
extended heat, hié.h and low humidity (5days/22¢C/70%

relative humidity, and low heat cycle 120F to 10F 'S

cycles) .



10

15

20

25

Example 4
8 pound loading of phenolic resin was applied by
direct gravure to dne side of a 40 pound broke sheet at

the following conditions:

Speed 100 fpm

Oven temperature: 280/300/300F

The phenolic coated paper was then coated with
17#/3066 sqft ream PVA/starch type adhesive as described
in Example 3. The coated paper was assembled as follows
and pressed into a thin laminate by a process well known
in s£he laminating file: |

8 pound overlay sheet
Non treated print or solid , .
40 pound phenolic/PVA treated broke paper

or
No overlay sheet

Treated print or solid sheet
40 pound phenolic/PVA treated broke paper

The paper was pressed between plates or gang

pressed.
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The thin laminate was then hot or cold bonded to
medium density, 'mat-formed, wood particle board.
Physical properties of the resulting panel are shown in
Table 5. Abrasion, stain, water and wax results were

measured undexr National Electrical Manufacturers

Association (NEMA) testing procedures.
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TABLE 5

PHYSICAL PROPERTIES OF NON TREATED PRINTS PAPER
LAMINATED WITH TREATED OVERLAY AND TREATED
SOLID LAMINATED WITHOUT OL

Abrasion Stain Water

NEMA 1-10 11-15 Hot
Cycles

Non treated 450 6 6 6

Print

Treated ' 85S 6 § 6

Solid

LEGEND FOR STAIN/WATER/WAX TESTING

6 NO STAIN; S5 SLIGHT STAIN (FROM IODINE); 3-4 MODERATE STAIN;
1-2 SEVERE STAIN.
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In addition to these physical properties, the panels
showed no stress cracking after 16 hrs at 70C and 7 days
at 70C. The panels cpntinued to have good bond under
extended heat, high aﬁd low humidity (Sdays/22C/70%

relative humidity, and low heat cyclé 120F to 10F S

cycles).
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While the illustrative embodiments of the invention

have been described with particularity, it will be

understood that various other modifications will be

apparent tb and can be readily made by those skilled in
the art without departing from the spirit ahd scope of
the invention. Accordingly, it is not intended that the
scope of the claims appended hereto be limited to the
éxamples and descriptions set forth herein but rather
that the claims be construed as encompassing all the
featufes.df patentable:novelty that reside in the present
invention, including all features that would be treated
as equivalents thereof by those skilled in'the art to

which this invention pertains.
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WE CLAIM:

1. A method of making a stack for forming a microveneer
decorative laminate, the method comprising the step of:
(a) forming a stack comprising (i) a top layer of
an a-cellulose overlay paper impregnated with a partially
cured thermoset resin; (ii) a non-resin impregnated
decorative layer positioned against the top layer; and
(iii) a back layer having a first side positiocned against
the tbp layer and a back side position for glueing,
wherein thg back side is impregnated; with a readily

glueable resin not requiring sanding.

2. The method of claim 1, wherein the resin in the top

layer is a partially cured melamine formaldehyde resin,
and - the resin impregnating the back side of the back

layer is a polyvinyl acetate.

3. The method of claim 2, wherein the partially cured

melamine formaldehyde resin has a flow in the range of
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about 10 to about 40 percent.

4. The method of claim 2, further including one or more

resin impregnated core sheets positioned between the

decorative layer and the back layer.

5. A method of making a stack for forming a microveneer
decorative laminate, the method comprising the steps of:

(a) impregnating an a-cellulose overlay papér with
a théfmosetting resin;

(b) partially curing the resin impregnating the
overl;y paper;

(e) forming a stack comprising (i) a top layer of

the «-cellulose overlay paper impregnaced with the

" partially cured thermoset resin; (ii) a non-resin

impregnated decorative layer positioned against the top
layer; and (iii) a back layer having a first side
positioned against the top layer and a back side position

for glueing, wherein the back side is impregnated with a

readily glueable resin not requiring sanding.
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6. The method of claim 5, wherein the resin in the top
layer is a partially cured melamine formaldehyde resin,

and the resin impregnating the back side of the back

layer is a pol?vinyl acetate.

7. The method of claim 5, wheréin the partially cured
melamine formaldehyde resin has a flow in the range of

about 10 to about 40 percent of the combined weight of

the stack.

8. The method of claim 5, further including one or more
resin impregnated core sheets positioned between the

decorative layer and the back layer.

9,: A method of making a microveneer decorative
laminate, the method comprising the step of:

(a) forming a stack comprising (i) a top layer of
an a-cellulose overlay paper impregnated with a parcially

cured thermoset resin; (ii) a non-resin impregnated
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decorative layer positioned against the top layer; and
(iii5 a back layer'having a first side positioned against
the top layer and a .back side position for glueing,
wherein the béck side is impregnated withﬁ a readily

glueable resin not requiring sanding;

(b) consolidating the stack under heat and pressure

to form the decorative laminate.

10. The method of claim 9, wherein the resin in the top
layer is a partially cured melamine formaldehyde resin,

and the resin impregnating the back side of the back

layer is a polyvinyl acetate.

11. The method of claim 10, wherein the partially cured

melamine formaldehyde resin has a flow in the range of

about 10 to about 40 percent of the combiried weight of

the stack.

12. The method of claim 10, further including one or

more resin impregnated core sheets positioned between the )
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' decorative layer and the back layer.

13. A method of making a stack for forming a microveneer
decorative laminate, the method comprising the steps of:

(a) impregnating an a-cellulose overlay paper with
a thermosetting resin;

(b) partially curing the resin iﬁpregnating the
overlay paper;

(c) forming a stack comprising (i) a top layer of
the o-cellulose overlay paper impregnated with the
partially cured thermoset resin; (ii) a non-resin
impregnated decorative layer positioned against the top
layer; and (iii) a back layer having a first side
positioned against the top layer and a back side positioﬁ
for glueing, wherein thé back-side is impregnated with a
readily glueable resin not requi:ing sanding;

(d) consolidating the stack under heat and pressure

to form the decorative laminate.

The method of claim 13, wherein the resin in the top
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layer is a partially cured melamine formaldehyde resin,

and the resin impregnating the back side of the back

layer is a polyvinyl acetate.

1s. The method of claim 14, wherein the partially cured
melamine formaldehyde resin has a flow in the range of

about 10 to about 40 percent of the combined weight of

the stack.

16. A-"method of making a micro veneer decérative
laminate, comprising the steps of: |

(a) impregnaﬁing a decorative paéer useful in
making high and low pressure decorative laminate with a

curable thermoset resin;

(b) partially'curing the resin in the impregnated
decorative paper; |

(¢) forming a stack comprising (i) a top_lgyer of
the decorative paper; and (ii) a back layer‘having a.
first side positioned against the top layer and a back

side positioh for glueing, wherein the back side is
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impregnated with a readily glueable resin not requiring

sanding;

(d) consolidating the stack under heat and pressure

to form the decorative laminate.

17. The method of claim 16, wherein the resin in the top
layer is a partially cured melamine formaldehyde resin,

and the resin impregnating the back side of the back

layer is a polyvinyl acetate.

18. The method of claim 17, wherein the resin flow is

about 1 to about S5 percent.
19. The method of claim 17, wherein pressure of about’

750-1500 psi (51-102 bar) is éﬁpliéd for substantially

fully curing the resin.

20. A method of making a micro veneer decorative

laminate, comprising the steps of:

(a) forming a stack comprising (i) a top layer of
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a resin impregnated decorative paper; and (ii) a back
layer having a first side positioned against the top
layer and é back side position for glueing, wherein the
back side is imprggnated with a readily glueable resin
not requiring sanding;

(d) consolidating the stack under heat and pressure

to form the decorative laminate.

21. The method of claim 20, wherein the resin in the top
layer is a partially cured melamine formaldehyde resin,

and the resin impregnating the back side of the back

layer is a polyvinyl acetate.

22. The method of claim 20, wherein the resin flow is’

about 1 to about 5 percent.

23. The method of claim 20, wherein pressure of about

750-1500 psi (51-102 bar) is applied for substantially

fully curing the resin.
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24. A stack for making a microveneer laminate, the stack

comprising: (i) a top layer of an o-cellulose overlay
paper impregnated with a partially cured thermoset resin;
(ii) a non-resin impregnated decorative layer positioned

against the top layer; and (iii) a back layer having a

‘first side positioned against the top layer and a back

side position for glueing, wherein the back side 1is

impregnated with a readily glueable resin not requiring

sanding.

25. A stack for making a microveneer laminate, the stack

comprising: (i) a top layer of a resin impregnated
decorative paper; and (ii) a back layer ha#ing a firsc
side positioned against the top layer and a back side

position for glueing, wherein the back side 1is

impregnated with a readily glueable resin not requiring

sanding.

26. A microveneer decorative laminate comprising a heat

and consolidated stack of (i) a top layer of an a-
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cellulose overlay paper impregnated with a partially
cured. thermoset resin; (ii) a non-resin impregnéted
decorétive layer-positioﬁed against the top layer; and
(iii) a back layer having a first side positioned against':
the top layer and a back side position for glueing,
wherein thé back side is impregnated with a reaciily
glueable resin not reéuiring sanding.

27. A microveneer decorative laminate comprising a heat
and cénsolidated stack of (i) a top layer of a resin
impregﬁated decorative paper; and (ii) a back layer
having a first side positioned against the top layer and
a back side position for glueing, wherein the back side

is impregnated with a readily glueable resin not

requiring sanding.



