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METALLIZED FILM PAPER

BACKGROUND OF THE INVENTION
1. Field of the Invention
The present invention relates to metallized paper and more
particularly to metallized paper having a thermoplastic film
sandwiched between the metallic layer and the paper.
2. Description of the Prior Art
The prior art discloses methods of depositing a metallic

layer onto paper.
Direct metallization of paper in a high vacuum metalli-

zation chamber is known. However, direct metallization has
been found to have significant disadvantages. Particularly
when one of the more useful metals, such as aluminum, is used
in direct metallization of paper, the resulting product has a
dull gray lustre instead of the desired metallic appearance.
Also in direct metallization of paper, the resu;ting product
has very poor barrier properties; namely, the product tends to
be porous and permeable to water vapor, oxygen, and other gass.
It has also been found necessary to degas the paper prior to
the high vacuum metallization in order to release gases and
water vapor which have been absorbed into the paper and which
would adversely affect the metallization process if not removed.
In view of these disadvantages in direct metallization of
paper, improvements such as coating the paper sheet wilth a
solvent-based polymer coating or aqueous dispersion of resi-
nous polymer prior to the metallization step have been de-
scribed in the prior art. For example, an agueous dispersion
of resinous polymer used to coat a paper sheet 1s discussed in
U.S. Patent 3,113,888. The aqueous dispersion of .polymer is
claimed to enhance the brilliance of the metallized surface and
eliminate the need for degassing prior to metallization. How-
ever, coating by aqueous or solvent dispersion of high polymer
requires that the coating and/or drying steps be carried out
at specific temperatures and under stringent proceés control,
adding significantly to the cost of the finished product. A
metallized laminate having high tensile strength cannot be
manufactured effectively by aqueous or solvent-based coating
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methods for thin paper; e.g. paper having a basis weight less
than 28 g/ma. Furthermore, in order to obtain a suitable de-
gree of brightness on paper, it has been necessary to apply

-one or more coatings to the surface of the paper, to obtain a
glossy, smooth, non-porous surface. While it is theoretically
possible to apply these coatings on a paper machine at the
papermill level, in practice, these coatings are generally
applied as a separate coating operation, adding additional
cost to this substrate. PFurther, it has been difficult to
apply suitable coatings to very lightweight porous tissues,
these light tissues being weak and difficult to run through
multistage converting operations without breaking. Vacuum
metallizing is most often a batch process, and a web break
during the metallizing process will cause delay tirmss of
15-60 minutes to repair the break and bring the chamber down
.fo the desired vacuum.

Applicants have deftermined that the disadvantages of
direct metallization of paper or of metallization of aqueous
polymer dispersion or solvent-coated paper can be cvercome by
extruding a thermoplastic film onto a fibrous material such as
tissue, paper or cardboard prior to the vacuum metallizing
step. Although processes for extruding a thermoplestic film
onto a paper sheet, per se, are known, a substrate composed
of thermoplastic film extruded onto paper has not bsen used
heretofore as a substrate for metallizing to producz a laminate
product having the desirable physical characteristics which
applicants have achieved.

The extrusion of thermoplastic film onto the paper sheet
prior to metallization is believed to be more econcmical than
the water-based polymer dispersion method described in U.S.
Patent 3,113,888 and can be more readily controlled than con-
ventional solvent or water-based polymer coating technigues.

The product.of the present invention exhibits =xcellent
resistance ‘to moisture vapor transmission, resistance to
oxygen, grease and oll absorption, and has been found to have

- exceptional qualities of'metallic smoothness and gloss.
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Surprisingly, the product of the present invention ex-
~hibits significantly improved bursting strength, tensile
strength, and high metallic brilliance heretofore unachiev-
able for tissue thin paper; e.g., for paper having a basis
weight less than about 28 g/m2 and is a low-cost substitute
for paper foil laminates such as gift wrap, labels, food
wraps, decorative trims, and reflective insulating.




is

WO 82/03202

PCT/US82/00314

-4
SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a
decorative wrapping product having a layer on one side and a
smooth, glossy metallic appearance on the other side.

It is an important object of the present invention that
the wrapping product exhibit improved bursting strength and
tensile strength for a broad range of paper weights including
very thin paper base layers.

It is a further object of the invention to provide a
wrapping product that is flexible, yet strong, and which ex-
hibits superior resistance to moisture vapor transmission,
grease, 01l and oxygen even for very thin paper base layers.'

It has been determined that, when a thermoplastié mater-
ial, preferably polyethylene or polypropylene, particularly
low density polyethylene, is extruded onto one side of a paper
sheet (base layer) thus forming a plastic paper substrate, the
substrate may bé exposed directly to conventional high vacuum
metallization process to coat the exposed thermoplastic sur-
face of the substrate with a thin metallic surface, prefer-
ably aluminum. The resulting product is a decorative wrap
having a smooth, metallic lustre on one side and improved
physical property characteristiecs. .

Particularly the finished product exhibits the handling
and flexibility of paper but yet has significantly improved
bursting and tensile strength and a high metallic brilliance.
The finished product also exhibits barrier properties; i.e.,
resistance to moisture vapor transmission, grease, and oxygen

even for very thin paper base layers.

The significant increase in the bursting, tensile
strengths and metallic brilliance achieved for a finished
metallized paper product of very low basis weight was surpris-
ing and was not anticipated prior to applying the process of
the invention.

The present invention thus results in a wrapping product
which exhibits significantly improved strength and flexibil-
ity and high metallic brilliance for a broad range of thin
paper thicknesses; e.g.,»for paper base layers typically be-
tween 17 g/m2 and 32 g/m2 basis weight including very thin

»¥
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paper such as paper having a basis weight of less than about '
28 g/m2.

In the present invention, the reason for the high metal-
1lic brilliance achieved when depositing the metallic layer
directly onto the exposed surface of the extruded plastic
film is not fully understood. It is theorized that the high
brilliance may be due to surface reaction occuring between the
metal surface and the thin polymer film layer which may be en-
hancing the reflective properties of the film. Applicants
also theorize that the surprising high metallic brilliance
may be caused by microscopic craters or irregularities in the
polymer surface which may result when using a highly polished
chill roller after the extrusion step for very thin polymer
layers, particularly between about 5.6 g/m2 to 11 g/m".
Development of such'microscopic irregularities in the polymer
surface when exposing very.thin poiymer layers to a highly
polished chill roller followed by metallization was surprising.
It is theorized that the'irregularities in the polymer surface,
contribute to the enhanced reflective properties of the polymer
and consequently to that of the metallic layer thus markedly
increasing the salezbility of the product.

The product also exhibits barrier properties, such as re-
sistance to moisture vapor transmission, o0il, grease and oxygen
absorption even at paper sheets having a basis weight as low as
about 17 g/m2 and for finished metallized products having a
basis weight as low as 22.6 g/mz.

The finished metallized product exhibits barrier proper-
ties at high, glossy metallic lustre and high tensile strength
for paper sheets tissue thin; e.g., as low as even 17 g/m2
basis weight paper. The process of the invention can also be
practically utilized to achieve the above-enumerated desirable
physical characteristics for heavier paper, for example, paper
having a basis weight between about 17 g/m2 to 50 g/m2 and as
high as 80 g/m2 or even higher. The polymer film itself can
have a basis weight as low as about 5.6 g/m2 to 11 g/m2 and
up to 25 g/m2 and the metallic layer about 5 x 1072 g/m2 when
thin, lightweight paper of about 24 g/m2 basis weight is used.
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The base layer may be composed of fibrous material such
as tissue, paper, cardboard or woven or nonwoven fabric. In
addition to use as a gift wrap, the finished metailized pro-
duct may be used as a packaging wrap or as a backing material,
label or reflective insulator. The metallic layer may also be
overprinted with indicia or designs or may be selectively re-
moved to create such designs or indieia. The metallized pro-
duct can also be laminated to heavier board or cozted with
pressure sensitive adhesive to form pressure sensitive labels.

The process of the invention has particular zdvantages
over prior art methods as discussed in the foregoing descrip-
tion of the prior art. Furthermore, since thin lightweight
paper can be used in applicants' process, an importcant addi-
tional advantage 1is realized in that more paper czn be pro-
cessed per ﬁatch run.through conventional high vacuum mefal-
lizers resulting in inecreased productivity and considerable
cost savings in time and labor. Also the use of wvary thin
lightweight paper; e.g. basis weight as low as abcut 17 g/m2
in addition to increasing productivity permits artlicants to
reduce material costs and realize additional savings in
storage and shipping costs.

The present invention also has the advantage of not only
obviating the need to apply solvent-based or aquecus disper-
sion coating to the paper prior to metallization but also a
smooth, high metallie brilliance is obtained withcut applica-
tion of a lacquer or other coating to the metallic surface
after metallization as taught in conventional methkods.

In sum, a finished wrapping or reflective insulator
product having a high, metallic brilliance, excellent resist-
ance to moisture, grease, oil and oxygen, and sigzificantly .
improved bursting strength, tensile strength and flexibility -
surprisingly even for very thin tissue light paper, is R
achieved. The resulting product is an improved szleable pro-
duet manufactured at considerable cost savings.
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DESCRIPTION OF THE PREFERRED EMBODIMENT

A preferred metallized laminate sheet of the invention
is comprised of a paper base layer sheet, a thermoplastic
polymer film extruded onto the paper base layer, and a metallic
layer deposited onto the free surface of the polymer film so
that the polymer film is sandwiched between the metallic layer
and the paper base layer. The base layer is preferably a
paper or fibrous sheet but may also be of a woven or nonwoven
fabric. The thermoplastic film preferably is polyethylene
film, more preferably low density polyethylene film. Polypro-
pylene film is also a preferred film but other extrudable
thermoplastics are within the scope of the invention. For-ex-
ample, suitable thermoplastics may include polyolefins; vinyls
such as polyvinyl chloride and polyvinylidene chloride; poly-
esters such as polyethylene terephthalate; styrenes such as
polystyrene; and acrylates such as polymethylmethacrylate and
nylon. The base layer may typically have a basis welilght in
the range between about 17 g/m2 to 50 g/m2 for thin to heavier
weight paper or even cardboard having a basis welght of about
80 g/m2 may be used. The base layer may have a basis we;ght
of between about 17 to 32 g/m2 for thin, light—weight paper.
The polymer film may have a basis weight as low as about
5.6 g/m2 to 11 g/m2 and typicélly may be as high as about 25
g/mz, and the metallic layer about 5 x ZLO_2 g/m2 or having a

resistance typically of about 2-4 ohm/cm2.
In addition to use as a decorative wrapping paper, the

product of the invention may be used as a packaging wrap,
backing paper or to form labels or reflective sheets and rolls

for insulation; for example, in building construction. The
metallic layer may serve a number of functions. Principally,

it has a decorative purpose, since 1t creates a brilliant
metallic surface. Print coats may be applied to the surface
of the metallic layer to enhance its printability, and the
metallic layer may also be overprinted with indicia or designs.
Alternatively, the metallic layer may be selectively removed
in order to create such designs or indicia.

WY
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Test analysis of the physical property characteristics
of the metallized laminate of the invention for a tissue i
thin paper base layer is presented in the example. As may
be noted from inspection of the example, the metallized
laminate exhibits significantly improved bursting strength,
tensile strength and barrier properties and exhibits a high
metallic brilliance.

The process of manufacture employs simply the steps of
extruding the thermoplastic film uniformly onto a side of
the paper base layer by use of conventional extrusion
techniques to form a.polymer film coated paper substrate;
subjecting the polymer film coated paper substrate preferably
to a chill rolling step employing highly polished chill
rollers; and then passing the substrate to conventional high
vacuum paper metallization equipment wherein a thin, metallic
layer, preferably aluminum is deposited onto the free surface

of the polymer film.

An example illustrative of the method of manufacture and
physical property characteristicsof the metallized laminate
product is set forth as follows:

BEXAMPLE I
A.M.G. bleached Kraft tissue having the following typical
physical properties was used as the base layer: '

Basis Weight: 21.4 g/m

Caliper: ' 1.3 mils

Tensile Strength:

¥.D. 1bs./inch width 7 .
(Machine Direction) ;
C.D. 1bs./inch width 4

(Cross Direction) )
Hoisfure Vapor Transmission Rate Negligible

resistance to
moisture vapor

transmission

SUREAT
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EXAMPLE I (CONTINUED)
Mullen Burst Strength 7
1bs./In.2 (ASTM D774-67(1971))
Brightness (}MgO = 100%) Negligible

A polyethylene film was extruded onto this base layer
tissue by use of extrusion coating methods for extruding
a thermoplastic film onto a paper sheet to form a film
coated paper substrate. The substrate was passed preferably
through highly polished chrome chill rollers immediately
after the extrusion of the film onto the paper sheet. The
extruded polyethylene film-layer had a basis weight of
5.8 g/m2 and a density of 0.917 gm/cm? with a melt index of
12.0. The polyethylene-coated tissue was then subjected
to a conventional high vacuum metallization, resulting in
the deposition of enough aluminum to give a surface resistance
of 2-4 ohms per square centimeter. '

After completion of the metallizing step, the metallized
laminate product had the following typical physical properties:

Basis Weight: 27.2 g/m2
Caliper: 1.4 mils
Tenslle Strength: ' -
M.D. lbs.ineh width 8.4
(Machine Direction)
C.D. 1lbs./inch width 6.2
(Cross Direction)
Mullen Burst Strength 9.0

1bs./In® (ASTM D 774-67 (1971)

Moisture Vapor Transmission Rate

(Gms/100 In 2 /24 hours) 2.8

Brightness: (MgO = 100%) 61.5%

Although a tissue thin paper base layer was used,

the metallized laminate had the handling properties and
flexibility of paper but yet significantly improved bursting
strength and tensile strength for 1ts low basis weight. The
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metallized laminate also exhibited exceptionally high metallic
brilliance. After the metallization step, the laminate

product is suitable for use directly as a decorative or
packaging wrap or as a reflective insulator. However, the
laminate product may be subjected to addiﬁional processing
wherein print coats, commonly available from ink manufacturers,
may be applied to the surface of the aluminum to enhance its
printability.

The metallized laminate can be subjected to other
processing, depending on the desired end use; for example,
the metallized product can be laminated to heavier board,
or coated with pressure sensitive adhesive to form pressure
sensitive labels.

While the present invention has been described with
reference to specific preferred embodiments, it should be
appreciated that variations are possible without departing
from the scope of the invention. Therefore, the invention
is not intended to be limited by the description in the
specification but only by the language of the claims and
equivalents thereof.
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1. A laminate comprising a base member,
a thermoplastic polymer layer extruded upon said

base member, and
a metallized layer deposited upon the extruded

thermoplastic polymer.

2. A laminate as defined in claim 1 wherein said thermo-

plastic polymer layer constitutes a single continuous film.

3. A laminate as defined in claim 2 wherein said poly-
mer f£ilm has a basis weight in the range between about

5.6 g/m? and 25 g/m-.

4. A laminate as defined in claim 1 wherein said polymer

is polyethylene.

5. A laminate as defined in claim 4 wherein said poly-
ethylene has a density less than high density polyethylene.

6. A laminate as defined in claim 1 wherein the thermo-
plastic polymer film is selected from the group consisting of
polyethylene, polypropylene, polyvinylchloride, polyvinyl-
idene chloride, polyethylene tererhthalate, polystyrene, and
polymethylmethacrylate.

7. A laminate as defined in claim 1 wherein the base
member is a sheet having a basis weight of between about

17 g/m2 to about 80 g/mz.

8. A laminate as defined in claim 1 wherein the metal-
lized layer is vapor deposited upon the extruded thermoplastic

polymer.

9. A process of manufacturing the product of claim 1,
comprising the steps of extruding a thermoplastic polymer ‘
layer upon a base member, and vapor depositing a metallized
layer upon the thermoplastic polyzer layer.
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10. The process of claim 9 further including the
step of impressing the thermoplastic polymer layer with
a chilled roller before metallization.
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