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@ Process for the manufacture of decorative laminates.

@ A process for the manufacture of a decorative laminate
utilises a decorative laminate surface or overlay paper
carrying a coating comprising a pigment and a binder. This
coating affords improved printability without unacceptably
reducing absorbency towards impregnating resins. The
Gurley porosity of the coated paper is about 10-70 sec/100
ml; and the coating is present at a dry coatweight of up to 10
gm~2, preferably 2.5 to 3 gm~2. The coating is preferably
applied by means of a size press. Laminate manufacture
using the paper is conventional.

Croydon Printing Company Ltd.
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PROCESS FOR THE MANUFACTURE OF DECORATIVE LAMINATES

This invention relates to a process for the manufacture
of decovative laminates, to the laminates so made and to
a paper for use in the process.

Decorative laminates are used, for example, for surfacing
furniture, particularly kitchen or other furniture where
it is desirable to have a water-resistant, easily-wip~zable
surface, for counter tops in shops and cafes and for
building panels. They may be white or coloured, and may
be plain or printed, for example with a woodgrain or other
pattern. Printing may be in several colours, and is
usually effected by a rotogravure technique.

One well-known type of decorative laminate (usually known
as a high-pressure laminate) consists of several so-called
core sheets for imparting strength to the laminate, a
decorative sheet serving to mask the uppermost core sheet

‘and to afford the laminate an attractive surface, and an

overlay sheet on top of the decorative sheet (the overlay
sheet becomes transparent during manufacture of the
laminate, and so does not mask the decorative sheet). A
so-called barrier sheet can be provided bet&een the
decorative sheet and the uppermost core sheet to afford an
additional masking'effect. All the sheets forming the
laminate are impregnated with a thermo-setting resin, for

example a phenolic resin or a melamine-iormaldehyde or

_other aminoplast resin (the various sheets making up the

laminate are not usually all impregnated with the same
resin). The impregnating resin in the case of the
decorative sheet is most commonly a melamine formaldehyde
resin. In the final impregnated sheet, the resin is
usually present in an amount of the order of 100% w/w.
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If the decorative laminate is to be of a printed design,
the decorative sheet normally carries the print. Alter-
natively, however, the overlay sheet may carry the print
on its surface which contacts the decorative sheet.

The core sheets are normally of stronz, relatively in-
expensive paper, for example unbleached softwood kraift
paper. Such paper is not of uniform or particularly
attractive appearance, and is not suitable for high quality
printing. For this reason, ‘it is necessary for the:
decorative sheet to be sufficiently opaque to mask the
unattractive and non-uniform appearance of the uppermost
core sheet, and for it to be suitable for high quality
printing.

In another type of decorative laminate (usually known as a
low-pressure laminate), a sheet of chipboard or similar

‘material is used directly as a support for the decorative

sheet, instead of the core sheets. The decorative sheet
in such a laminate serves to mask the chipboard rather than
the core sheets. Again, it is necessary for the décora-
tive sheet to be opaque and to be suitable for high quality
printing. Barrier sheets are not normally used in this
type of laminate since chipboard is normally of a lighter
shade than core sheets and hence is more easily masked.

The paper which is used for making decorative sheets is
known as plastic base surface vaper. In addition to being
opaque and suitable for printing, it must be absorbent so
that it may easily be impregnated with resin during a single -
pass through an impregnating bath, which typically takes
about 20sec. The same applies to the overlay sheet if it is
to be printed. The absorbency of plastic base surface
paper, as measured by the Klemm method, is typically in

the range 30 to 65 mm/10 min if for use in a high-pressure
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laminate, or in the range 25 to 45 mm/10 min if for use
in a low—preSSure 1aminate'(in the Klemm method a strip
of paper 15 mm wide is suspended vertically with one end
in a dish of the liquid concerned and the distance the
liquid soaks: up the paper in ten minutes is measured).
The absorbency of an overlay sheet is typically in the
higher part of the range qdoted for plastic base surface

- paper for use in a high-pressure laminate. 'Theqabsorbency

of plastic base surface paper may also be quoted in terms

of porositr os measured by a Gurley porosity tester, since
porosity is related to speed of absorbency in this instancef
Plastic base surface paper typically has a Gurley porosity
(20 oz) in the range 10 to 25 sec/100 ml preferably 20 '

to 25 sec/100 ml, if for.uSe in a high-pressure laminate,

or in the range 15 to 50 sec/100 ml if for use in a low-

pressure laminate, althopgh values of 70 sec/100 ml or
more are acceptable. '

Theiréquirement for plastic base surface paper and'overlay
paper to be absorbent results in a relatively rough paper
surface which is not particularly suitable for high quality

gravure printing. There are two main problems. First,
the rough'surface makes it difficult to obtain complete
print coverage from every gravure cell. Second, the

absorbent nature of the paper allows ink to penetrate into
the sheet and print intensity is therefore reduced.

Despite these problems, plastic base surface and overlay

- paper can be printed to-a high standard, provided larger

quantities of ink are used than would be needed on a

good printing surface or provided a lower absorbency is
acceptable.

It might be thought that the above-described problems
could be simply.overcome by the application of a pigment
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coating such as is commonly used in the manufacture of
high quality printing papers. However, such coatings
enhance printability not only by increasing surface
smoothness, which would be acceptable in plastic base
surface and overlay papers, but also by decreasing absor-
bency to an extent which would not be acceptable in such
papers. Pigment-coated art papers, for example, typically
have a Klemm absorbency below 5 mm/10 minutes, which is
well below that required in plastic base surface and
overlay papers.

However, i~ has now been found that, contrary to previous
expectations in the art, the printability of plastic base
surface and overlay papers can be improved without unaccept-
ably reducing the capacity of the paper to absorb impreg-
nating resins by applying to the paper a coating containing
a pigment and a binderj '

Accordihgly, the present invention provides in a first
aspect a process for the manufacture of a decorative
laminate comprising the steps of applying a liquid coating
combosition comprising a pigment and a binder to a surface
of a previously formed and dried decorative laminate surface
or overlay paper to give a coatweight when dry of up to
105_::111"2 on said surface, the resulting coateg paper having

a Gurley porosity (20 oz) of about 10 to 70 sec/100 ml,
printing a desired pattern on said coated surface of said
paper, impregnating the resulting printed paper with a

. thermo~setting resin and laminating the impregnated paper

30

to a support therefor under conditions effective to cure
the resin, thereby to produce said decorative laminate.

In a second aspect, the present invention provides a
decorative laminate surface or overlay paper carrying a
coating composition comprising a pigmeht and a binder on a
surface thereof at a coatweight of up to 10gm_2, said paper
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having a Gurley porosity of about 10 to 70 sec/100 ml and
said pigment being kaolin, calcium carbonate, titanium
dioxide or barium sulphate.

In order to ensure that the absorbencw of the present
plastic base surface or overlay paper is at a suitable
level and that the surface:smopthness of the coating is
at an opfimum level, the coatweight and the weight ratio
of pigment to binder must be chosen carefully. The
preferred dry coatweight is im the renge of from 2.5 to
ng—z. The weight ratio of pigment to binder in the
coating is preferably in the range 5:1 to 1l:1, more 7
. preferably from 2.5:1 to 3.5:1. The Gurley porosity
(20 oz ) of the coated paper is preferably in the .range
20 to 57 sec/100 ml.

The pigment is preferably one having a Mdis''hardness of-
less than 7, for example kaolin, calcimm carbonate in
precipitated or ground form, titanium dioxide or barium
sulphate. Pigments having a Mobs' hardness greater than 7,
such as alumina or hydrated alumina, various natural or
synthetic alumino-silicates or silica or silica gel may
however be used. The binder may be starch, casein,

latex, polyvinyl alcohol or an aminoplast or other cross-
linking resin. )

Preferably the liquid coating composition comprising the
pigment and binder is applied by size press treatment,
although other coating techniques may be used, for example
air-knife coating. It will be appreciated that size
press treatment normally results in a coafing being applied
to both surfaces of the paper web.

Once the decorative laminate surface or overlay paper has

been coated it may be calendered before being impregnated.
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The present plastic base surface or overlay paper enables
an improvement in print quélity to be obtained as a result
of more complete ink transfer from the gravure cells and
of less ink absorption. It also permits a reduction in
ink ﬁsage for a print of specified quality, or, for the
same ink usage. affords a better print than would be
obtained on the same paper if it were not coated.

The invention will now be described with reference to the
following examples :

EXAMPLE 1

A sheet of plastic base surface paper having a grammage of
IOOgm-2 was size press coated with an aqueous coating
containing a mixture of kaolin (supplied by -English China
Clays under the designatibn "Supreme"), esterified starch -
and melamine—formaldehydé resin in a weight ratio of 7
3:1:0.001. The coating was then dried, the dry coatweight
being 3gm-2. The absorbency of both the coated and the
uncoated paper was found to be 30mm/10 min. The Gurley
porosity (20 oz) of the coated paper was found to be 24 sec/
100 ml, and that of the uncoated paper was 18 sec/100 ml.

Both the coated paper and a sample of uncoated plastic base
surface paper wer= then printed with the same -amount of ink
using a gravure printing process. On examination of the
printed papers, it was’ found.that the optical reflectivity

-0of the uncoated paper (as measured by an Elrepho opacimeter)

was 20% whereas that of the coated paper was 10%. Both
papers absorbed a sufficient amount of resin to make
satisfactory laminates and the colour or shade of the
unprinted surface of a laminate containing the coated paper
was judged to be the same as that of a laminate containing
uncoated paper.
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EXAMPLE 2

A sheet of plastic base surface paper having a grammage of
120gm'=2 was size press coated with an agueous coating
containing a mixture of barium sulphate (precipitated),
esterified starch and melamine formaldehyde resin in a
weight ratio of 3:1:0.001.° The coating was then dried
and calendered, the dry coatweight being 7gm_2. The
Gurley porosity (20 oz) of the coated paper was found to

be 26 sec/100 ml, and that of the uncoated paper was
14 sec/100 ml.

Both the coated paper and a sample of uncoated plastic
base surface paper were then printed with the same amount
of ink using 2 gravure printing nrocess. On examination
of the printed papers,'it was found that the optical
reflectivity of the uncoated paper (as measured by an
Elrephb opacimetér) was 20% whereas that of the coated .
paper was 18%. Both papers absorbed a sufficient: amount
of resin to make satisfactéry laminates and the colour or
shade of the uﬁprinted surface of a laminate containing

the coated paper was judged to be the same as that of a
laminate containing uncoated paper.

EXAMPLE 3

A sheet of plastic base surface paper having a grammage of
120gm—2 was size press coated with an aqueous coating
containing a mixture of titanium dioxide (supplied by
BritisL Titan Products, under the designation ALF),
esterified starch and melamine formaldehyde resin in a
weight ratio of 3:1:0.001. The coating was then dried
and calendered, the dry coatweight being 6.6gm—2° The
Gurley porosity (20 oz) of the coated paper was found to

be 69 sec/100 ml, and that of the uncoated paper was
14 sec/100 ml. '
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Both the coated paper and a sample of uncoated plastic base
surface paper were then printed with the same amount of ink
uSing a gravure printing process. On examination of the
printed papers, it was found that the optical reflectivity
of the uncoated paper (és measured by an Elrepho opacimeter)
was 20% whereas that of the coated par<r was 17%. Both
papers absorbed a sufficient amount of resin to make
satisfactory laminates and the colour or shade of the
unprinted surface of a laminate contzining the coated paper
was judged to be the same as “Lat of a laminate containing
uncoated -paper.

EXAMPLE 4

A sheet of plastic base surface paper having a grammage of
120gm_2 was sizeApressfcoated with an aqueous coating
containing a mixture of calcium carbonate (und?r the
designation Hydrocarb) esterified starch and melamine
formaldehyde resin in a weight ratio of 3:1:0.001. The
coating was then dried and calendered, the dry coatweight
being 5.5gm—2. The Gurley porosity (20 oz) of the coated
paper was found to be 50 sec/100 ml, and that of the
uncoated paper was 14 sec/100 ml.

Both the coated paper and a sample of uncoated plastic base
surface paper were then printed with the same amount of ink
using a gravure printing process. On exémination of the
printed papers, it was found that the optical reflectivity

of the uncoated paper (as measured by an Elrepho opacimeter) -

was 20% whereas that of the coated paper was 17%. Both
papers absorbed a sufficient amount of resin to make

' satisfactory laminates and the colour or shade of the
30 unprinted surface of a laminate containing the coated paper

¥was judged to be the same as that of a laminate containing

uncoated paper.
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A process for the manufacture of a decorative laminate
comprising the steps of applying a liquid coating-
composition comprising a pigment and a binder to a
surface 6f a previously formed and uried decorative
laminate surface or overlay paper to give a coatweight
when dry of up to 10gm-2 on said surface, the resulting
coated paper having a Gurley porosity (20 oz) of about
10 to 70 sec/100 ml, printing s desired pattern on
said coated surface of said paper, impregnating the
resulting printed paper with a thermo-setting resin
and laminating the impregnated paper to a support
therefor under conditions effective to cure the reéin,
thereby to produce said decorative laminate.

A process for the manufacture of a decorative laminate
as claimed in claim 1 wherein the coating is applied
to said surface of the previously formed and dried '
decorative laminate surface or overlay paper at a
coatweight of 2.5 to ng_z, .

A process for the manufacture of a decorative laminate
as claimed in claim 1 wherein the Klemm absorbency of

the plastic base surface paper is in the range 25 to
65 mm/10 min.

A process for the manufacture of a decorative laminate
as claimed in claim 1 wherein -
the pigment has a Mdw hardness of less than 7.

A process for the manufacture of a decorative laminate
as claimed in claim 4 wherein the pigment is one of

kaolin, calecium carbonate, titanium dioxide or barium
sulphate. '



10

15

20

25

30

10.

11.

12,

13.

N

0054405
- 10 -

A process for the manufacture of a decorative

‘laminate as claimed in claim 1 wherein the weight

ratio of pigment to binder is in the range 5:1 to
1:1. |

A process for the manufacture of a decorative laminate
as claimed in claim 6 wherein the ratio of pigment to
binder is in the range 2.5:1 to 3.5:1.

A process for the manufacture of a decorative landnate
as claimed in claim 1 wherein the coating is applied

by size press treatment.

A process for manufacture of a decorative laminate as
claimed in claim 1 wherein the binder is one of starch,
casein, latex, polywvinyl alcoholQ or an amihOplast

or other cross-linking resin.

A decorative laminate as prdduéed by the process as
claimed in claim 1.

A decorative laminate surface or overlay paper
carrying a coating composition comprising a pigment _
and a binder on a surface thereof at a coatweight of‘
up to 10gm—% said paper having a Gurley porosity of
about 10 to 70 sec/100 ml and said pigment being
kaolin, calcium carbonate, titanium dioxide or barium
sulphate.

A paper for use in the manufacture of a decorative
laminate as claimed in claim 11 wherein said coating
composition is present at a coatweight of 2.5 to

-2 '
3gm ~.

A paper for use in the manufacture of a decorative
laminate as claimed in claim 11 wherein the weight
ratio of pigment to binder is in the range 5:1 to 1:1.
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A paper for use in the manufacture of a decorative
laminate as claimed in claim 13 wherein the weight

ratio of pigment to binder is in the range 2.5:1 to
3.5:1. ’
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