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a copolymer of ethylene and propylene, butene-1, vinyl acetate, ethyl
acrylate or acrylic acid, and the The present invention relates to a film
for use  surface of which exhibits a wet tension not smaller in
heat/pressure bond print lamination, having su-  than 36 dyne/cm
(0.036N/m). perior gloss and provided with a heat-adhesive   5     Japanese
Unexamined Utility Model Publication layer which enables lamination to, for
example, a  (Jikkai-sho) No. 61-50437 discloses a film for print printed
paper simply by application of heat and    lamination which comprises a
biaxially drawn poly- pressure without requiring any adhesive.
propylene film having a heat-adhesive layer pro- Laminate films for various
uses are known       vided on one side thereof, said heat-adhesive layer
which include a biaxially oriented film of poly-  10  being made of a
copolymer of ethylene and acrylic propylene having thereon another layer
of, for ex-  acid, acrylic ester, methacrylic acid or methacrylic ample, an
acrylic polymer. Thus, US-A-4367112      ester. discloses a film having
improved heat-seal strength    Japanese Unexamined Utility Model
Publication and good optical clarity suitable for packaging in
(Jikkai-sho) No. 62-126931 discloses a film for print which the biaxially
oriented polypropylene film car-  15  lamination which comprises a first
layer made of a ries a heat-sealable film  layer of an ethylene-
biaxially drawn polypropylene film, a second layer methacrylate copolymer
containing 18-20 wt %       made of a polyolefin film, and a third layer,
as a methacrylate, while FR-A-2519883 describes a film  heat-adhesive
layer, made of an ethylene pro- for surface protection in which a surface
of the   pylene block copolymer, a petroleum resin and an biaxially
oriented film has a superficial tension of  20  ethylene acrylic acid
copolymer. from (4 to 5.5)x[err] N/cm, which surface carries       A
heat/pressure bond type print lamination film an acrylic coating.
is inferior in slipperiness and antiblocking char- It is a known technique
to cover a printed      acteristic. In consequence, troubles are exper-
paper such as a printed art paper by a film for the  ienced such as
wrinkling during production of film, purpose of protecting the print,
imparting resis-  25  deterioration of the flatness of the film surface due
tance to water and oil and providing gloss. This   to sticking of adjacent
film surfaces during unwin- technique is referred to as "print lamination"
in the  ding from a roll and, when a heavy blocking is field of technology
concerned.                      caused, a breakage of the film. Hitherto,
the print lamination has been carried    In order to obviate these
problems, it has been out by a method called dry lamination, in which, in
30  proposed to add a large quantity of polymer having a coating section of
a laminator, an adhesive dis-  poor compatibility, organic lubricant and
inorganic solved in an organic solvent is applied to a plastics  particles
so as to impart high slipperiness and film which is used as a substrate,
and the organic  antiblocking characteristic. The use of such ad- solvent
is evaporated in a dryer oven, the surface  ditives causes other problems
such as degradation of the substrate carrying adhesive thereon being   36
in the heat-adhesiveness, and inferior quality of the then bonded to the
printed paper under application  print laminated product such as many voids
and of heat and pressure.                              fisheyes in the
bonded layer. In addition, this type The dry lamination method suffers from
a dis-   of film exhibits inferior flexing resistance so that advantage in
that the thickness of the adhesive    defects such as local separation or
floating of the layer is small because the adhesive is dissolved in  40
film from the printed paper are experienced when an organic solvent, so
that undulation of the printed  the laminate product is bent after the heat
bonding. paper is directly reflected to impair the gloss. In
EP-A-0263882 describes a film for print lamina- addition, this method
cannot provide sufficiently  tion which provides improved colour tone after
high adhesive strength.                            lamination and which
comprises a polypropylene In recent years, films for print lamination have
45  base film and a heat sensitive layer of polyethylene become available,
which themselves have bon-       on ethylene-vinyl acetate copolymer or
mixture of dability so as to be bonded by heat and pressure   polymers
containing at least 70 wt % ethylene, without the aid of any adhesive.
which heat sensitive layer contains 0.2-5 wt % of For example,
JP-A-56-42652 discloses a film     0.2-2[err] particles of a white
material. for print lamination which comprises a biaxially  50   The
present invention is directed towards pro- drawn polypropylene film having
a heat-adhesive    viding a film for print lamination which minimises or
layer provided on one side thereof, said heat-adhe-  overcomes the above
difficulties, and which may sive layer being made of an ethylene vinyl
acetate  be laminated only by heat and pressure without an copolymer.
adhesive agent, which film has a good heat-adhe- JP-B-63-12792 discloses a
film for print lami-  55  siveness and which has a good slipperiness and
nation comprising a biaxially drawn polypropylene  antiblocking
characteristic to permit the use of ex- film layer and a heat-adhesive
layer which is made  isting laminating machines such as a dry laminator of
polyethylene or an ethylene copolymer such as   with a high production
efficiency, and from which a 
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product having a good gloss can be   The first component use in a heat
adhesive obtained.                                         layer of a film
in accordance with the the present In accordance with the present
invention, there  invention  is an  ethylene  ethyl methacrylate is
provided a film for print lamination which com-  copolymer having a melt
flow rate of from 5 to 500, prises a biaxially drawn polypropylene film
having   5   preferably  15 to  150. The ethylene methyl a heat-adhesive
layer provided on one side thereof,  methacrylate copolymer used as the
first compo- the surface of said heat-adhesive layer having a  nent
preferably has a methyl methacrylate content wet tension  not smaller than
34  dyne/cm        of from 10 to 50% by weight, more preferably from
(0.034N/m), said heat-adhesive layer being com-   20 to 40 % by weight.
posed of a composition comprising: (a) 100 parts  10  The second component
used in a heat adhe- by weight of a first component consisting of an   sive
layer of a film in accordance with the present ethylene methyl methacrylate
copolymer having a   invention has a melt flow rate of from 0.05 to 3.0,
melt flow rate of from 5 to 500; and (b) from 5 to  preferably from 0.1 to
1.5. The second component 50 parts by weight of a second component se-
is either polyethylene or an ethylene methyl lected from polyethylene and
an ethylene methyl  15   methacrylate copolymer. Preferably the second
methacrylate copolymer and having a melt flow     component is
polyethylene. The polyethylene used rate of from 0.05 to 3.0.
as the second component is preferably a medium- or low-density
polyethylene, though this is not es- DESCRIPTION OF THE PREFERRED EMBODI-
sential insofar as the requirement concerning the MENTS
20  melt flow rate is satisfied. The ethylene methyl methacrylate copolymer
used as the second com- The polypropylene used in a film  of the
ponent preferably has a methyl methacrylate con- present invention
preferably has an isotactic index  tent of from 0.1 to 15% by weight. of
from 90 to 99% and an intrinsic viscosity [[err]] of  The heat-adhesive
layer in the present inven- from 1.0 to 4.0 dl/g (1.0 x [err] x 4.0 x [err]
[err]/g),  25  tion is composed of a composition comprising the more
preferably from 1.2 to 2.3 dl/g (1.2 x [err]to  above-mentioned first
component and second com- 2.3 x [err] [err]/g), when measured in tetralin.
More  ponent. The amount of the second component in specifically,
polypropylene having an isotactic in-  the composition is in the range of
from 5 to 50 dex of from 96 to 98%, polypropylene having a      parts by
weight based on 100 parts by weight of high crystallization peak
temperature not lower than   30  the first component. A desirable surface
roughness 110 C, or polypropylene having both these fea-    of the
heat-adhesive layer can be obtained by tures is preferred. Polypropylene
used in a film of  mixing the two components in the above-men- the present
invention can be copolymerized with a  tioned mixing ratio. monomer other
than propylene or may be mixed         The content of a methyl methacrylate
in the with a polymer other than polypropylene, provided   35  composition
is preferably at least 5% and smaller that the amount of copolymerization
or mixing is  than 50% by weight, more preferably at least 10% small enough
to avoid any significant impediment  and smaller than 40% by weight, and
most prefer- to the advantages of the invention. For instance, a  ably at
least 15% and smaller than 40% by weight. random  copolymerization with
ethylene, butene,   When the methyl methacrylate content in the com- hexene
or the like in a small quantity not more than   40  position is too small,
the adhesive strength ob- 3 mole% is permissible, but the use of a
propylene  tained through the heat/pressure lamination of the homopolymer
is specifically preferred.            film on the printed matter is
insufficient so and The surface roughness Ra of the biaxially      allows
an easy separation of the film from the drawn polypropylene film of the
present invention  printed matter, and the melting temperature of the is
preferably not more than 0.06 [err], more prefer-  45  composition is
raised, so requiring a higher lami- ably not more than 0.4[err]. A too
large surface    nating pressure and temperature, resulting in an roughness
Ra causes the gloss and transparency    inferior production efficiency.
Furthermore, since of the print-laminated paper to be impaired due to  the
fluidity is low, any coarseness on printed matter scattering of light.
is directly reflected upon the biaxially drawn poly- Although not
exclusive, the biaxially drawn   so  propylene film, so as to impair the
gloss. On the polypropylene film has usually a thickness of from  other
hand, too  large a content of methyl 10 to 30 [err]. The biaxially drawn
polypropylene   methacrylate in the composition makes it difficult to film
may be any of a single-layer film and a multi-  handle the composition as
an ordinary resin and layer film. The biaxially drawn polypropylene film
makes it impossible to extrude the composition, 



can contain known additives such as nucleating  55  and the composition
exhibits an excessively high agents, antioxidants, heat stabilizers, slip
agents,  fluidity so that it is squeezed out of the gap be- antistatic
agents and antiblocking agents.        tween the film and the print matter
during laminat- ing under heat and pressure, thus increasing the 3    5
EP 0 397 425 B1                   6 tendency for the pressing roll and
other parts to be  laminated in a wrinkled state because of inferior
contaminated.                                     slipperiness between the
printed matter and the The copolymerization of ethylene and methyl    film,
whereby the quality of the finished laminated methacrylate to produce an
ethylene methyl        product is impaired seriously. The slipperiness
methacrylate copolymer used as the first compo-   5   tends also to be
impaired when the surface rough- nent or the second component may be
conducted     ness Rt is below 1.5 [err]. by various suitable methods such
as random           The surface of the heat-adhesive layer has a
copolymerization, graft copolymerization, high-   wet tension  of not less
than  34 dyne/cm pressure ethylene copolymerization and so forth. It
(0.034N/m), preferably not less than 36 dyne/cm is to be noted that the
graft copolymerization is  10  (0.036N/m). A wet tension below 34 dyne/cm
rather inferior in heat-resistance and economy.   (0.034N/m) undesirably
reduces adhesive strength In order to prevent blocking, it is necessary
and impairs anti-bending characteristics so as to that a large difference
exists between the melt flow  cause partial floating of the film above the
printed rates of the first component and the second com-  matter when the
laminated product is bent in a ponent. The melt flow rate of the first
component is  15  subsequent step of processing. preferably at least 5
times, more preferably at least  The surface of the heat-adhesive layer may
be 7 times as large as the melt flow rate of the second  provided with a
wet tension of not less than 34 component. When the melt flow rate of the
second  dyne/cm (0.034N/m) by treating the surface with a component exceeds
3.0, the tendency for coarsen-  corona discharge in air or in an atmosphere
com- ing of the surface of the film, which largely affects  20  posed
mainly of carbon dioxide gas. slipperiness and antiblocking characteristic,
be-    The heat-adhesive layer preferably has a melt- comes smaller.
Coarsening of the surface is pre-  ing point Tm of from 50 to [err], more
preferably vented also when the melt flow rate of the first  from 55 to 80
C. component is smaller than 5. The melt flow rate of   Although not
exclusively, various method can the first component exceeding 500 makes it
dif-  25  be used for laminating the heat-adhesive layer on ficult to
handle the composition as a resin and,  the biaxially drawn polypropylene
film: such as a hence, to extrude the composition in a normal way.  method
in which polypropylene and the above- In addition, the film inevitably has
many fisheyes.  mentioned composition are co-extruded using a T- The
composition can comprise additional ad-    die method and then the
extrudate is biaxially ditives such as known slipping agents, antiblocking
30  drawn, a method in which the above-mentioned agents, antistatic agents
and so forth. For instance,  composition is laminated on a uniaxially drawn
an organic amide can be used as a slipping agent  polypropylene film and
then the laminated film is in an amount of from 0.1 to 2.0% by weight based
drawn, and a method called "extrusion laminating" on the total weight of
the first component and    in which the above-mentioned composition is
melt- second component, and silica having a particle size   35  extruded
and deposited onto the biaxially drawn of from 0.5 to 10 [err] can be used
as an antibloc-  polypropylene film using an extrusion-laminating king
agent in an amount of from 0.1 to 2.0% by    machine. Of these methods, the
most preferable weight based on the weight of the total weight of  method
is a method in which the above-mentioned the first component and second
component.         composition is laminated on a uniaxially drawn Although
not exclusively, the thickness of the   40  polypropylene film and then the
laminated film is heat-adhesive layer in the present invention falls
drawn. In so-called "extrusion laminating", protru- within the range of
from 2 to 25 [err], preferably   sions of the heat-adhesive layer surface
are apt to from 5 to 20 [err], and more preferably from 7 to 17  be
depressed during laminating. [err from the view point of gloss and adhesive
An example of the process for preparing the strength.
45  film for print lamination of the present invention will The surface
roughness Ra of the heat-adhesive  now be described, although the process
that can layer in the present invention is preferably not less  be adopted
in the present invention is not limited to than 0.2 [err] and more
preferably not less than     the process described below. 0.35 [err. The
surface roughness Rt of the heat-        Polypropylene is supplied to an
extruder and adhesive layer is preferably not less than 1.5 [err]   50
melt-extruded from the extruder head. The ex- 



and more preferably not less than 2.0 [err].         trudate is cast on a
cooling drum which is main- A surface roughness Ra below 0.2[err] tends to
tained at a temperature between 25 and [err] so impair the antiblocking
characteristic which is one  as to be cooled and solidified. Subsequently,
after of the advantages to be achieved by a film em-    a preheating in a
hot air oven maintained between bodying the invention, and also to impair
slipperi-  56  120 and [err], the cast film is drawn in the ness. Thus,
when the print lamination is conducted  longitudinal direction at a draw
ratio of 4 to 7. by laminating the film to a printed matter by ap-  Then,
the composition for the heat-adhesive layer plication of heat and pressure,
the film tends to be  is melt-extruded from another extruder onto the 4
7                 EP0397425B1                        8 surface of the
uniaxially drawn polypropylene film  mula: in a manner such that the
surface of the heat- adhesive layer is brought into contact with the
Isotactic index (%) = (P/Po) x 100 cooling drum which is held at a
temperature be- tween 25 and 60 *C. The laminate film cooled and   5   (3)
Surface roughness Ra solidified is then introduced into a tenter held at a
temperature between 140 and [err] and is drawn        The surface roughness
Ra is a neutral line in the lateral direction at a draw ratio of 7 to 12,
mean roughness measured at a cut-off value of and the drawn film is
thermally set at a tempera-  0.25 mm in accordance with JIS B 0601. ture
between 150 and [err]while being relaxed   10 in an amount of several
percents. The film is then  (4) Surface roughness Rt cooled on a cooling
roll, and the side ends of the film are removed by cutting, and a corona
dis-         The surface roughness Rt is a distance be- charge treatment is
effected on the surface of the  tween the highest crest and the deepest
valley in heat-adhesive layer of the film in the air, and the   15  the
roughness curve measured in accordance with film is taken up and coiled.
JIS B 0601. The definitions of terms used in this specifica- tion and the
methods adopted for measuring the     (5) Slipperiness characteristic
values and evaluating the effects of a film in accordance with the present
invention will  20  Two sample films which have been held in a now be
described.                                  room maintained at a
temperature of [err] and at a humidity of 65% for 24 hours are stacked so
that (1) Intrinsic viscosity [err]                        the heat-adhesive
layer side of one sample film may be in contact with the heat-adhesive
layer side The intrinsic viscosity [err] is measured in  25  of the other
sample film, and a load of 200 gram is tetralin in accordance with the
method ASTM D      placed on the stack. Then the static friction coeffi-
1601 and is expressed in a unit of deciliter per   cient [err] and the
dynamic friction coefficient [err] are gram.
measured by moving the lower one of the stacked films at a speed of 150
meter per minute. A small- (2) Isotactic index                           30
or value of the static friction coefficients indicates a better
slipperiness. From 8 to 10 grams of a sample is made into a powder or flake
state and is put in a cylindrical  (6) Antiblocking characteristic filter
paper which has been dried at a temperature of [err] for 2 hours. The
cylindrical filter paper  35  Two sample films having a width of 3 centi-
containing the sample is left as it is in a room   meter and a length of 10
centimeter are super- maintained at a constant temperature and humidity
posed over an area having a width of 3 centimeter for not less than 2
hours, and then it is precisely  and a length of 4 centimeter so that the
heat- weighed using a measuring cup and a pair of        adhesive layer
side of one sample film may be in tweezers, and the weight expressed in a
unit of  40  contact with the heat-adhesive layer side of the gram is
designated as [err]. Then it is deposited in  other sample film, and are
left in an atmosphere the upper part of an extractor containing about 80
maintained at a temperature of [err] and at a milliliter of n-heptane.
After assembling the extrac-  humidity of 85% for 24 hours under
application of a tor and a condenser into a complete unit, n-hep-   load of
6 kilogram. The antiblocking characteristic tane is heated using an oil
bath and the sample is  45  is expressed in terms of the force required for
the treated in a boiling n-heptane for 12 hours. The   shearing separation
of the sample films measured 



condition of heating is controlled in order that not  by a tensile tester.
A smaller value of the force less than 130 drops per a minute from the con-
indicates a better antiblocking characteristic. denser may be observed.
After extraction, the cy- lindrical filter paper containing the residue is
taken   50  (7) Melt flow rate out from the extractor, and is put in a
vacuum drier, and is dried at a temperature of[err] and in a         The
melt flow rate is measured in accordance vacuum degree below 100 mmHg for 5
hours, and      with JIS K 7210-1976. is left as it is for 2 hours in a
room maintained at a constant temperature and humidity, and then is  55
(8) Wet tension precisely weighed, and the weight expressed in a unit of
gram is designated as P. The isotactic index   The wet tension is measured
using a mixture of the sample is calculated by the following for-  liquid
composed of formamide and ethylene glycol 5    9                 EP 0 397
425 B1                       10 monoethyl ether in accordance with JIS K
6768.    methacrylate  copolymer  having  a. methyl methacrylate content of
30% by weight and a melt (9) Print laminate characteristics
flow rate of 50 and 43 parts by weight of an ethylene methyl methacrylate
copolymer having a a) Heat-adhesiveness                          5   methyl
methacrylate content of 10% by weight and a melt flow rate of 2 as a
composition for providing A sample film is placed on the printed surface  a
heat-adhesive layer. of a printed paper for use as a book cover such
The polypropylene was melt-extruded from the that the heat-adhesive layer
of the film may be in  one extruder at a temperature of 280 C. The ex-
contact with the paper. Then the film and the paper  10o  trudate was
nip-cast on a casting drum having a are adhered each other by pressing by
means of a  mirror-finished surface maintained at [err] so as to heated
mirror-surface roll having a diameter of 50  be quickly cooled and
solidified to become an mm at a line pressure of 60 kg/cm and a speed of
undrawn film. The undrawn film was then intro- 25 m/min. The
heat-adhesiveness is evaluated in   duced into a hot air oven heated to
[err]and was terms of the surface temperature of the mirror-  15  drawn in
the longitudinal direction at[err] at a surface roll at which an adhesive
strength, a force  draw ratio of 5 and was cooled so as to become a
necessary to separate the film from the paper at an  uniaxially drawn film.
angle of 180 degrees and at a speed of 200            Subsequently, the
aforementioned mixture was mm/min at a temperature of [err] using a
tensilon,  melt-extruded from the other extruder heated to has become 150
g/cm.                         20 [err] onto the surface of the uniaxially
drawn film When the above-mentioned adhesive strength     of polypropylene.
The obtained two-layer film was has become 150 g/cm at a temperature lower
than   cooled and solidified by a cooling roll maintained at [err], the
heat-adhesiveness of the sample film is  [err] and having a surface
finished by sand blast, assessed as "good". When the adhesive strength
and was drawn in the lateral direction at a draw is smaller than 150 g/cm
even after the tempera-  25  ratio of 10 in a tenter heated to [err], and
was ture has been raised to [err] the heat-adhesive-  then heat-treated at
[err] while a relaxation of ness of the sample film is assessed as "poor".
5% was allowed in the lateral direction, and was When the adhesive strength
has become 150 g/cm    cooled on the cooling roll. Both side ends of the at
a temperature between [err] and [err], the     film were removed by
cutting. The surface of the heat-adhesiveness of the sample film is
assessed   30  aforementioned mixture layer of the film was then as
"medium".                                      treated by a corona
discharge in the air and the film was wound up. b) Gloss
The resulting film had a total thickness of 25 [err] with a polypropylene
layer 15 [err] thick and a A print-laminated product obtained by laminat-
35  heat-adhesive layer 10 [err] thick. The heat-adhe- ing a sample film
onto a paper at a temperature   sive layer of the film had a surface
roughness Ra which provides an adhesive strength of 150 g/cm  of 0.36 [err,
a surface roughness Rt of 2.81 [err] between the film and the paper is
organoleptically  and a wet tension of 42 dyne/cm (0.042N/m). evaluated at
its outer surface. The gloss is clas-    The slipperiness and antiblocking
characteristic sified into the following three classes:     40  of the film
were evaluated. As for the slipperiness, "good":     The surface is shiny
and and       the static friction coefficient [err] of the film was 0.51
glossy. The printed matter is ob-  and the dynamic friction coefficient
[err] of the film 



served clearly.                    was 0.45, which proved that the film had
a good "poor":     The surface is cloudy and inferior  slipperiness. The
antiblocking characteristic of the in gloss. The printed matter can-  45
film was 960 g/12[err], which proved that the film not be clearly observed.
had a good antiblocking characteristic. "medium":  Intermediate between two
levels         Then, the film was placed on the printed sur- shown above.
face of a printed paper for use as a book cover The present invention will
now be described in  such that the heat-adhesive layer of the film was in
detail with reference to the following Examples.  50  contact with the
printed paper, and the film and the paper were adhered to each other by
pressing by Example 1                                         means of a
heated mirror-surface roll having a diameter of 500 mm at a line pressure
of 60 kg/cm One extruder was supplied with polypropylene   and a speed of
25 m/min. Both gloss and heat- having an intrinsic viscosity [err] of 1.0
dl/g (105  55  adhesiveness of the print-laminated product thus cm3/g) and
an isotactic index of 96%. Another     obtained were assessed as "good".
extruder was supplied with a mixture composed of 100 parts by weight of an
ethylene methyl 6    11                EP 0 397 425 B1                   12
Example 2                                        Example 3 The procedures
of Example 2 were repeated in      The procedures of Example 1 were
repeated in the same manner except that the other extruder    the same
manner except that the other extruder was supplied with a mixture composed
of 100 parts   5   was supplied with a mixture composed of 100 parts by
weight of an ethylene methyl methacrylate      by weight of an ethylene
methyl methacrylate copolymer having a methyl methacrylate content of
copolymer having a methyl methacrylate content of 28% by weight and a melt
flow rate of 60 and 11   25% by weight and a melt flow rate of 7 and 25
parts by weight of an ethylene methyl methacrylate  parts by weight of a
low-density polyethylene hav- copolymer having a methyl methacrylate
content of  10  ing a melt flow rate of 0.3 as a composition for 10% by
weight and a melt flow rate of 2 as a     providing a heat-adhesive layer.
composition for providing a heat-adhesive layer.     The resulting film had
a total thickness of 23 The resulting film had a total thickness of 30
[err] with a polypropylene layer of 15 [err] thick and am with a
polypropylene layer 15[err] thick and a   a heat-adhesive layer of 8 am
thick. The heat- heat-adhesive layer 15 am thick. The heat-adhe-  15
adhesive layer of the film had a surface roughness sive layer of the film
had a surface roughness Ra  Ra of 0.42 am a surface roughness Rt of 3.80 am
of 0.59 [err], a surface roughness Rt of 4.20 am    and a wet tension of 42
dyne/cm (0.042N/m). and a wet tension of 40 dyne/cm (0.04N/m).
The film was evaluated in the same manner as The film was evaluated in the
same manner as  Example 1. As for the slipperiness, the static fric-
Example 1. As for the slipperiness, the static fric-  20  tion coefficient
[err] of the film was 0.23 and the tion coefficient a, of the film was 0.50
and the  dynamic friction coefficient [err] of the film was 0.18, dynamic
friction coefficient ad of the film was 0.35,  which proved that the film
had a good slipperiness. which proved that the film had a good
slipperiness.  The antiblocking characteristic of the film was 450 The
antiblocking characteristic of the film was 820  g/[err], that proved the
film had a good antibloc- g/12[err], which proved that the film had a good
25  king characteristic. The gloss and heat-adhesive- antiblocking
characteristic. The gloss and heat-ad-  ness of the obtained
print-laminated product were hesiveness of the print-laminated product were
as-  evaluated to be "good". sessed as "good". Comparative Example 2
Comparative Example 1                        30 The procedures of Example 1
were repeated in The procedures of Example 1 were repeated in  the same
manner except that the other extruder the same manner except that the other
extruder   was supplied with an ethylene methyl methacrylate was supplied
with an ethylene methyl methacrylate  copolymer having a methyl
methacrylate content of copolymer having a methyl methacrylate content of
35  60% by weight and a melt flow rate of 250 as a 4% by weight and a melt
flow rate of 5 as a      composition for providing a heat-adhesive layer.
composition for providing a heat-adhesive layer.     The supply of the
copolymer to the other ex- The resulting film had a total thickness of 20
truder could not be conducted stably and, in addi- [err] with a
polypropylene layer of 15 [err] thick and  tion, extrusion was rendered
difficult due to large 



a heat-adhesive layer of 5 am thick. The heat-  40  neck-in. adhesive layer
of the film had a surface roughness Ra of 0.12 am, a surface roughness Rt
of 1.06 [err]  Comparative Example 3 and a wet tension of 41 dyne/cm (0.041
N/m). The film was evaluated in the same manner as     The procedures of
Example 2 were repeated in Example 1. As for the slipperiness, the static
fric-  45  the same manner except that the corona discharge tion
coefficient [err] of the film was 1.36 and the  treatment in the air was
omitted. dynamic friction coefficient ad of the film was 1.03,  The
obtained film had a wet tension of 33 which proved that the film had a poor
slipperiness.  dyne/cm (0.033N/m). The antiblocking characteristic of the
film was 2140  Both gloss and heat-adhesiveness of the ob- g/12[err], which
proved that the film had a poor  50  tained print-laminated product thus
obtained were antiblocking characteristic. The gloss of the ob-  asssessed
as "medium". tained print-laminated product was assessed as "medium" and
the heat-adhesiveness of the ob-    Comparative Example 4 tained
print-laminated product was assessed as "poor".
55       The procedures of Example 1 were repeated in the same manner
except that the other extruder was supplied with an ethylene vinyl acetate
copolymer having a vinyl acetate content of 15% 7    13                EP 0
397 425 B1                    14 by weight and a melt flow rate of 3 as a
composi-        (b) from 5 to 50 parts by weight of a second tion for
providing a heat-adhesive layer.                component selected from
polyethylene and The heat-adhesive layer of the resulting film         an
ethylene methyl methacrylate copolymer had a surface roughness Ra of 0.07
[err], a surface         and having a melt flow rate of from 0.05 to
roughness Rt of 0.65 [err] and a wet tension of 41   5      3.0. dyne/cm
(0.041 N/m). The film was evaluated in the same manner as    2. A film for
print lamination according to claim 1, Example 1. As for the slipperiness,
the static fric-   or claim 2, wherein the composition for the tion
coefficient [err] and the dynamic friction coeffi-   heat-adhesive layer
has a methyl methacrylate cient [err] of the film were both not less than
5,  10    content of at least 5% and smaller than 50% which proved that the
film had a poor slipperiness.    by weight. The antiblocking characteristic
of the film was 2600 g/12[err], which proved that the film had a poor
3. A film for print lamination according to claim 1, antiblocking
characteristic. The heat-adhesiveness     claim 2 or claim 3, wherein the
first component of the print-laminated product was assessed as  is    is an
ethylene methyl methacrylate copolymer "good" but the gloss of the
print-laminated product    havng a methyl methacrylate content of from was
assessed as "poor".                                10 to 50% by weight.
Comparative Example 5                              4. A film for print
lamination according to any 20      preceding claim, wherein the second
compo- The procedures of Example 1 were repeated in       nent is
polyethylene selected from a medium- the same manner except that the other
extruder         density polyethylene and a low-density poly- was supplied
with a mixture composed of 100 parts      ethylene. by weight of an
ethylene methyl methacrylate copolymer having a methyl methacrylate content
of  25  5. A film for print lamination according to claim 1, 13% by weight
and a melt flow rate of 7 and 43         claim 2 or claim 3, wherein the
second compo- parts  by  weight of an  ethylene  propylene           nent
is an ethylene methyl methacrylate copolymer having an ethylene content of
20% by         copolymer having a methyl methacrylate con- weight and a
melt flow rate of 2.5 as a composition    tent of from 0.1 to 15% by
weight. for providing a heat-adhesive layer.          30 The heat-adhesive
layer of the resulting film   6. A film for print lamination according to
any had a surface roughness Ra of 0.15 [err], a surface       preceding
claim, wherein the surface of the roughness Rt of 1.4 [err] and a wet
tension of 41         heat-adhesive layer has been subjected to a dyne/cm
(0.041 N/m).                                   corona discharge treatment.
The film was evaluated in the same manner as  35 Example 1. As for the
slipperiness, the static fric-  7. A film for print lamination according to
any 



tion coefficient [err]  of the film was 0.70 and the       preceding claim,
wherein the biaxially drawn dynamic friction coefficient [err] of the film
was 0.67,  polypropylene film has a thickness of from 10 which proved that
the film had a poor slipperiness.   to 30 [err], and the heat-adhesive
layer has a The antiblocking characteristic of the film was 2500   40
thickness of from 2 to 25 [err]. g/12[err], which proved that the film had
a poor antiblocking characteristic. The gloss and heat-ad-  8  A film for
print lamination according to any hesiveness of the obtained
print-laminated product     preceding claim, wherein the heat-adhesive were
both assessed as "poor".                          layer has a surface
roughness Ra not smaller 45     than 0.2 [err] and a surface roughness Rt
not Claims                                                 smaller than 1.5
[err]. 1. A film for print lamination which comprises a   Patentanspruche
biaxially drawn polypropylene film having a heat-adhesive layer provided on
one side   so  1. Folie zum Laminieren von Drucken, die eine thereof, the
surface of said heat-adhesive layer   biaxial gereckte Polypropylen-Folie
mit einer having a wet tension not smaller than 34
HeiBkleberschicht auf einer Seite davon um- dyne/cm (0.034N/m), said
heat-adhesive layer       faMt, wobei die Oberfl~che der HeiBkleber- being
composed of a composition comprising:        schicht elne NaBspannung von
nicht unter 34 (a) 100 parts by weight of a first component  55  dyn/cm
(0,034 N/m) besitzt und die HeiBkle- consisting   of  an   ethylene
methyl          berschicht aus einer Zusammensetzung be- methacrylate
copolymer having a melt flow       steht, die umfait: rate of from 5 to
500; and 8    13                EP 0 397 425 B1                    14 by
weight and a melt flow rate of 3 as a composi-       (b) from 5 to 50 parts
by weight of a second tion for providing a heat-adhesive layer.
component selected from polyethylene and The heat-adhesive layer of the
resulting film        an ethylene methyl methacrylate copolymer had a
surface roughness Ra of 0.07 [err], a surface         and having a melt
flow rate of from 0.05 to roughness Rt of 0.65 [err] and a wet tension of
41   5     3.0. dyne/cm (0.041 N/m). The film was evaluated in the same
manner as   2. A film for print lamination according to claim 1, Example 1.
As for the slipperiness, the static fric-  or claim 2, wherein the
composition for the tion coefficient [err] and the dynamic friction coeffi-
heat-adhesive layer has a methyl methacrylate cient [err] of the film were
both not less than 5,  10   content of at least 5% and smaller than 50%
which proved that the film had a poor slipperiness.   by weight. The
antiblocking characteristic of the film was 2600 g/[err], which proved that
the film had a poor     3. A film for print lamination according to claim
1, antiblocking characteristic. The heat-adhesiveness    claim 2 or claim
3, wherein the first component of the print-laminated product was assessed
as   15   is an ethylene methyl methacrylate copolymer "good" but the gloss
of the print-laminated product   havng a methyl methacrylate content of
from was assessed as "poor".                                10 to 50% by
weight. Comparative Example 5                              4. A film for
print lamination according to any 20      preceding claim, wherein the
second compo- The procedures of Example 1 were repeated in       nent is
polyethylene selected from a medium- the same manner except that the other
extruder         density polyethylene and a low-density poly- was supplied
with a mixture composed of 100 parts     ethylene. by weight of an ethylene
methyl methacrylate copolymer having a methyl methacrylate content of  25
5. A film for print lamination according to claim 1, 13% by weight and a
melt flow rate of 7 and 43        claim 2 or claim 3, wherein the second
compo- parts by  weight of an  ethylene  propylene           nent is an
ethylene methyl methacrylate copolymer having an ethylene content of 20% by
copolymer having a methyl methacrylate con- weight and a melt flow rate of
2.5 as a composition   tent of from 0.1 to 15% by weight. for providing a
heat-adhesive layer.          30 The heat-adhesive layer of the resulting
film   6. A film for print lamination according to any had a surface
roughness Ra of 0.15 [err], a surface      preceding claim, wherein the
surface of the roughness Rt of 1.4 [err and a wet tension of 41
heat-adhesive layer has been subjected to a dyne/cm (0.041 N/m).
corona discharge treatment. 



The film was evaluated in the same manner as   35 Example 1. As for the
slipperiness, the static fric-  7. A film for print lamination according to
any tion coefficient [err] of the film was 0.70 and the       preceding
claim, wherein the biaxially drawn dynamic friction coefficient [err] of
the film was 0.67,  polypropylene film has a thickness of from 10 which
proved that the film had a poor slipperiness.   to 30 [err], and the
heat-adhesive layer has a The antiblocking characteristic of the film was
2500   40  thickness of from 2 to 25 [err]. g/12cm2, which proved that the
film had a poor antiblocking characteristic. The gloss and heat-ad-  8.  A
film for print lamination according to any hesiveness of the obtained
print-laminated product    preceding claim, wherein the heat-adhesive were
both assessed as "poor".                         layer has a surface
roughness Ra not smaller 45     than 0.2 [err and a surface roughness Rt
not Claims                                                smaller than 1.5
[err]. 1. A film for print lamination which comprises a   Patentanspruche
biaxially drawn polypropylene film having a heat-adhesive layer provided on
one side   50  1. Folie zum Laminieren von Drucken, die eine thereof, the
surface of said heat-adhesive layer   biaxial gereckte Polypropylen-Folie
mit einer having a wet tension not smaller than 34
Heilkleberschicht auf einer Seite davon um- dyne/cm (0.034N/m), said
heat-adhesive layer      faSt, wobei die OberflAche der HeiSkleber- being
composed of a composition comprising:        schicht eine NaBspannung von
nicht unter 34 (a) 100 parts by weight of a first component  55  dyn/cm
(0,034 N/in) besitzt und die HeiBkle- consisting   of  an   ethylene
methyl         berschicht aus einer Zusammensetzung be- methacrylate
copolymer having a melt flow       steht, die umfaBt: rate of from 5 to
500; and 8    15                EP 0 397 425 B1                   16 (a)
100 Gewichtsteile einer ersten Kompo-      sur un c8t6 du film, la surface
de ladite couche nente, bestehend aus elnem Ethylen-Me-         adhesive a
la chaleur ayant une tension a l'dtat thylmethacrylat-Copolymer   mit
einer         humide pas plus petite que 34 dyne/cm SchmelzfluBrate von 5 -
500; und               (0,034N/m), ladite couche adh6sive a la cha- (b) 5 -
50 Gewichtsteile einer zweiten Kom-   5  leur 6tant constituee d'une
composition corn- ponente, ausgewAhlt aus Polyethylen und        prenant:
einem   Ethylen-Methylmethacrylat-Copoly-         (a) 100 parties en poids
d'un premier com- mer, mit einer SchmelzfluBrate von 0,05 -        posant
consistant d'un copolymbre d'dthylb- 3,0.
ne mdthyl-methacrylate ayant une vitesse 10        d'ecoulement a l'etat
fondu de 5 a 500; et 2. Folie zum Laminieren von Drucken nach An-
(b) de 5 a 50 parties en poids d'un deuxib- spruch 1, worin die
Zusammensetzung fUr die         me composant choisi parmi le poly6thylbne
HeiBkleberschicht einen Methylmethacrylat-Ge-       et un copolymbre
d'6thylbne m6thyl-m~tha- halt von zumindest 5 Gew.-% und weniger als
crylate et ayant une vitesse d'6coulement a 50 Gew.-% aufweist.
15         I'etat fondu comprise entre 0,05 et 3,0. 3. Folie zum Laminieren
von Drucken nach An-      2. Film pour stratification d'imprimd selon la
re- spruch 1 oder 2, worin die erste Komponente      vendication 1 ou la
revendication 2, dans le- ein Ethylen-Methylmethacrylat-Copolymer mit
quel la composition pour la couche adh6sive & einem
Methylmethacrylat-Gehalt von 10 - 50   20  la chaleur possede une teneur en
methyl m6- Gew.-% ist.                                      thacrylate d'au
moins 5% et plus petite que 50% en poids. 4. Folie zum Laminieren von
Drucken nach ir- gendeinem der vorangegangenen AnsprUche,      3. Film pour
stratification d'imprime selon la re- worin die zweite Komponente
Polyethylen ist,  25  vendication 1, 2 ou 3, dans lequel le premier
ausgewahit aus einem  Polyethylen mittlerer      composant est un
copolymbre d'6thylbne me- Dichte und einem Polyethylen niedriger Dichte.
thyl m6thacrylate ayant une teneur en methyl m6thacrylate comprise entre 10
et 50% en 5. Folie zum Laminieren von Drucken nach An-         poids.
spruch 1, 2 oder 3, worin die zweite Komrpo-  30 nente ein
Ethylen-Methylmethacrylat-Copoly-   4. Film pour stratification d'imprim6
selon l'une mer mit einem Methylmethacrylat-Gehalt von       quelconque des
revendications prdcedentes, 



0,1 - 15 Gew.-% ist.                             dans lequel le deuxibme
composant est du polyethylbne choisi parmi un polyethylbne de 6. Folie zum
Laminieren von Drucken nach ir-  35     densit6 moyenne et un polydthylbne
de faible gendeinem der vorangegangenen Ansprtche,         densite. worin
die Oberflache der Heilkleberschicht ei- ner Glimmentladungs-Behandlung
unterzogen     5. Film pour stratification d'imprim6 selon la re- wurde.
vendication 1, 2 ou 3 dans lequel le deuxieme 40      composant est un
copolymbre d'6thylbne m6- 7. Folie zum Laminieren von Drucken nach ir-
thyl methacrylate ayant une teneur en methyl gendeinem der vorangegangenen
AnsprUche,         methacrylate comprise entre 0,1 et 15% en worin die
biaxial gereckte Polypropylen-Folie    poids. eine Dicke von 10 - 30 um und
die HeifBkleber- schicht eine Dicke von 2 - 25 um besitzt.  45  6. Film
pour stratification d'imprime selon l'une quelconque des revendications
prec6dentes, 8. Folie zum Laminieren von Drucken nach ir-         dans
lequel la surface de la couche adhdsive a gendeinem der vorangegangenen
AnsprUche,         la chaleur a ete soumise a un traitement de worin die
HoiSkleberschicht eane Oberflachen-    decharge a effluves en couronne.
rauhigkeit Ra von nicht unter 0,2 Um und eine  50 Oberflachenrauhigkeit Rt
von nicht unter 1,5  7. Film pour stratification d'imprim6 selon l'une um
besitzt.                                      quelconque des revendications
prec6dentes, dans lequel le film de polypropylene etir6 Revendicatlons
biaxialement a une 6paisseur de 10 a 30 rm, 55      et la couche adh6sive &
la chaleur a une 1. Film pour stratification d'imprim6 qui com-
6paisseur de 2 a 25 um. prend un film de polypropylene 6tird biaxiale- ment
ayant une couche adh6sive & la chaleur *   C   L   M   S   *    17
EP 0 397 425 B1                     18 8. Film pour stratification
d'imprim4 selon Iune quelconque des revendications prec~dentes, dans loquel
la couche adhesive & la chaleur possbde une rugosit6 de surface Ra pas plus
petite que 0,2 am et une rugosit6 de surface   5 Rt pas plus petite que 1,5
um. 10 15 20 25 30 35 40 45 50 55    


