
EP 0 347 646 B1 Description BACKGROUND OF THE INVENTION 5   I. Field of the
Invention This invention relates to a biaxially oriented laminated film.
More particularly, this invention relates to a biaxially oriented laminated
film suitable as, for example, the base film of the magnetic recording
media, which gives high quality image when used as the base film of the
magnetic recording media and which has excellent scratch resistance. 10 11.
Description of the Related Art A biaxially oriented polyesterfilm
containing substantially spherical particles originating from colloidal
silica is known and is described in, for example, Japanese Patent
Disclosure (Kokai) No. 171623/84. A biaxially oriented laminated film 15
suitable as a base film of magnetic recording media is also known and
described in German Patent No. 3414347.5. However, these films have a
drawback in that the surface of the film is likely to be scratched with a
roll used in, for example, the printing step in the case of films for
applications for packaging, or in the step of coating a magnetic solution
or in the calendering step in the case of films used as the base film of
magnetic recording media. Further, the above- described conventional
biaxially oriented films have a drawback in that friction coefficient
thereof is increased when the 20  film is handled in an environment with
high temperature and high humidity, so that the handling of the film is
degraded. Further, recently, the video tapes which are one of the major
applications of the biaxially oriented polyester films are often used for
replicating software. That is, video and movie products are copied on the
video tapes (packaging medium) from a master tape. With the conventional
video tapes, the reduction of the signal/noise ratio (S/N) is large when
the dubbing of the video and movie products is carried out at a high speed,
so that the image quality of the copied 25  products is degraded. Thus, the
dubbing resistance of the conventional video tapes is not satisfactory.
SUMMARY OF THE INVENTION Accordingly, the object of the present invention
is to provide a biaxially oriented film of which surface is hardly 30
scratched, i.e., which excells in scratch resistance, which has a small
friction coefficient even under high temperature and high humidity, i.e.,
which excelles in friction property, and with which the reduction of S/N
caused by dubbing is small, i.e., which has an excellent dubbing
resistancewhen thefilm is used as the basefilm of magnetic recording media.
The present invention provides a biaxially oriented laminated film
comprising a first layer (hereinafter referred to as "layer B") containing
a first thermoplastic resin (hereinafter referred to as "thermoplastic
resin B") as a major constituent; 35  and a second layer (hereinafter
referred to as "layer A") containing a second thermoplastic resin
(hereinafter referred to as "thermoplastic resin A") as a major
constituent, which is formed on at least one surface of the layer B, the
layer A containing inert particles with an average diameter of 0.1 to 10
times the thickness of the layer A, the content of the inert particles in
the layer A being 0.5 - 50% by weight, the thickness of the layer A being
0.005 - 3 [err]. The biaxially oriented laminated film of the present
invention has excellent scratch resistance, excellent friction 40
coefficient and excellent dubbing resistance. Thus, the film of the present
invention is hardly scratched by the roll 



employed in the printing process, magnetic solution-applying step or in the
calendering step. The handling of the film of the present invention is not
degraded even if it is used in an environment with high temperature and
high humidity. Further, in cases where the film of the present invention is
used as the base film of magnetic recording media, the reduction of S/N
caused by dubbing is small. In other words, if the video and movie products
are copied on a video tape 45  containing the film of the present invention
as the base film, the quality of the image of the products is not so
degraded. DESCRIPTION OF THE PREFERRED EMBODIMENTS Examples of the
thermoplastic resin A employed for forming layer A in the laminated film of
the present invention 50  may include, for example, polyesters,
polyolefins, polyamides and polyphenylenesulfides. Among these, polyesters,
especially the polyesters containing ethylene terephthalate, ethylene
[err]-bis(2-chlorophenoxy)ethane-4,4'-dicarboxy- late and/or ethylene
2,6-naphthalate as the major constituent, are preferred because better
scratch resistance, dubbing resistance and friction coefficient may be
obtained. The thermoplastic resin A employed in the film of the present
invention may preferably be crystalline or melting 55 anisotropic because
better scratch resistance, dubbing resistance and friction property may be
obtained. The term "crys- talline herein means that the polymer is not
amorphous. In other words, from the quantitative point of view, the cooling
crystallization point Tcc can be determined and a crystallization parameter
[err]Tcg which is described later in detail is not higher than [err].
Further, it is especially preferred that crystallinity of the thermoplastic
resin A be such that the heat of fusion (fusion enthalpy change) is not
less than 7.5 cal/g because better scratch resistance, dubbing resistance
and 2    EP 0 347 646 B1 friction property may be obtained. The
thermoplastic resin A may be a mixture of two or more thermoplastic resins,
and copolymers may be employed as the thermoplastic resin A. In cases where
the thermoplastic resin A is a polyester, the intrinsic viscosity of the
film may preferably be not less than 0.60, more preferably not less than
0.70 because better scratch resistance may be obtained. Further, in cases 5
where the thermoplastic resin A is a polyester, the content of low
molecular weight components may preferably be not more than 0.8% by weight,
more preferably not more than 0.5% by weight because better scratch
resistance may be obtained. As mentioned above, the layer A contains inert
particles. The inert particles have an average diameter (particle size) of
0.1 - 10 times, preferably 0.5 - 5 times, more preferably 1.1 - 3 times the
thickness of layer A. If the ratio of the average 10  particle size of the
inert particles to the thickness of layer A is smaller than the
above-mentioned range, the scratch resistance and the friction property are
degraded. If the ratio is larger than the above-described range, the
scratch resistance, dubbing resistance and the friction property are
degraded. The average particle size of the inert particles contained in
layer A may preferably be 0.007 - 0.5 [err], more preferably 



0.02 - 0.45 [err] because better scratch resistance, dubbing resistance and
friction property may be obtained. 15     The ratio of longer diameter of
the inert particle in layer A to the shorter diameter thereof (hereinafter
referred to as "particle size ratio") may preferably be 1.0 to 1.3 because
the scratch resistance may be further improved by employing the particles
with the particle size ratio of the above-mentioned range. It is especially
preferred that the inert particles be substantially spherical. The inert
particles in layer A may preferably have a relative standard deviation
(described later in detail) of not more 20  than 0.6, more preferably not
more than 0.5 because better scratch resistance and dubbing resistance may
be obtained. The inert particles in layer A may preferably have an index of
a particle (described later in detail) of not less than 0.7, more
preferably not less than 0.9 because better scratch resistance and dubbing
resistance may be obtained. The material for constituting the inert
particles in layer A is not restricted as long as it is inert to the
thermoplastic resin A or other components which maybe incorporated inthe
layer A. The inertparticles maypreferablybe substantially 25  spherical
silica particles originating from colloidal silica or may preferably be
particles of a crosslinked polymer such as crosslinked polystyrene.
Particles of aluminosilicate, agglomerated silica particles and
non-incorporated particles are not preferred. The crosslinked polymer
particles with a 10% weight reduction temperature (the temperature at which
the weight of the particles is reduced by 10% by weight) measured with a
thermogravimetric analyzer under a heating rate of [err]. in nitrogen
atmosphere of not lower than [err] are preferred because better scratch
resistance and dubbing 30  resistance may be obtained. In cases where the
silica particles originating from colloidal silica are employed, it is
preferred to use the substantially spherical particles prepared by the
alkoxide method with low sodium content (i.e., not more than 0.5% by
weight) because better scratch resistance and dubbing resistance may be
obtained. It should be noted that other particles such as, for example,
calcium carbonate, titanium dioxide and alumina may also be employed by
con- trolling the average particle size with respect to the thickness of
layer A as mentioned above. 35     Although not restricted, the
crystallization promoting coefficient of the inert particles in layer A may
preferably be - [err], more preferably -5 to [err] because better scratch
resistance may be obtained. The content of the inert particles in layer
Awith respecttothetotal weight of layer A is 0.5 - 50% by weight,
preferably 1 - 30% by weight, more preferably 2 - 15% by weight. If the
content is outside the above-described range, the scratch resistance is
degraded. 40     Although not restricted, the density ratio of layer below
surface which is described later in detail at at least the surface of the
layer A may preferably be not more than 1/10, more preferably not more than
1/50 because better friction property and scratch resistance may be
obtained. It is preferred that the depth (a) (nm) of the layer A from the
surface thereof up to 3000 nm, at which the particle density is ten times
that at the surface of the layer A, and the depth (b) (nm) at which the
particle density is the same 45  as that at the surface of the layer A
satisfy the following relationships (i) and (ii) because better scratch
resistance, dubbing resistance and friction property may be obtained. [err]
The thickness of the layer A is 0.005 - 3 [err], preferably 0.01 - 1 [err],
more preferably 0.03 - 0.5 [err]. If the thickness 



of the layer A is smaller than the above-described range, the dubbing
resistance and the friction property are degraded and if the thickness is
larger than the above-described range, the scratch resistance is degraded.
55     In cases where the thermoplastic resin A is a crystalline polyester,
it is preferred that the crystallization index of attenuated total
reflection Raman later described in detail be not more than 20 [err], more
preferably not more than 18 [err], still more preferably not more than 17
[err] because better scratch resistance, dubbing resistance and friction
property may be obtained. 3    EP 0 347 646 B1 In cases where the
thermoplastic resin A is a polyester, the index of refraction of layer A in
the direction of thickness thereof may preferably be not more than 1.5
because better scratch resistance and dubbing resistance may be obtained.
The above-described layer A containing the thermoplastic resin A as the
major constituent and the inert particles is formed on at least one surface
of layer B which contains thermoplastic resin B as the major constituent.
Thus, the 5   laminated film of the present invention may preferably have
the multilayered structure of, for example, A/B, A/B/A or A/B/C (C is a
layer containing as a major constituent a third thermoplastic resin
(thermoplastic resin C), although the laminated film of the present
invention may comprise additional layers. The thermoplastic resins which
may preferably be employed as the thermoplastic resin A may also preferably
be employed as the thermoplastic resin B (or C). In the laminated film of
the present invention, the thermoplastic resins A 10  and B (and C) may be
the same or different The layer B need not contain inert particles,
However, it is preferred that layer B contain inert particles with an
average particle size of 0.007 - 2 [err], more preferably 0.02 - 0.45 [err]
in the amount of 0.001 - 0.15% by weight, more preferably O.005 - 0.05%
byweightbecause notonlythefrictionpropertyand scratch resistance may be
further improved, but also the roll formation of the film may be improved.
In this case, the preferred materials for constituting the inert 15
particles in layer A may preferably be employed for constituting the inert
particles in layer B. The characteristics of the inert particles such as
material and the particle size may be the same or different in layers A and
B. The layer C, if any, may also contain inert particles. The material and
particle size of the inert particles may be as described for the inert
particles in layer A. The difference between the crystallization parameter
[err] of the thermoplastic resin A and that of the thermoplastic 20  resin
B (A - B) may preferably be [err] to [err] because the scratch resistance
and dubbing resistance are especially good if the difference in [err] of
the thermoplastic resins A and B is in the above-mentioned range. Although
not restricted, the thickness of layer B may usually be 1 to 200 [err],
preferably 3 to 100 [err], more preferably 5 to 25 [err]. The layers A and
B (and C) may contain other polymers and/or additives normally added to the
thermoplastic resin 



25  films, such as antioxidants, heat stabilizers, lubricants and UV
absorbers in the amount not adversely affecting the advantageous effect of
the present invention. The laminated film of the present invention must be
biaxially oriented. If the laminated film is uniaxially oriented or
non-oriented, the scratch resistance is not good. Although the degree of
orientation is not limited, it is preferred that the Young's modulus which
is an index indicating the degree of orientation of high polymers be not
less than 350 [err] 30  in both the longitudinal and transverse directions
because the better scratch resistance may be obtained in this case.
Although the Young's modulus may be as large as possible, it is difficult
to manufacture a film with a Young's modulus of not less than about 1500
[err]. Evenwhen theYoung's modulusofthe entirefilm is inthe range described
above, it is preferred that entire laminated film is biaxially oriented
because better scratch resistance, dubbing resistance and friction property
may be obtained. 35 That is, it is preferred that the laminated film do not
have any portion which is uniaxially oriented or non-oriented. In
particular, when examined with an Abbe's refractomer, refractometer
employing laser beam, orby attenuated total reflec- tion Raman method, it
is preferred that the both sides of the laminated film be biaxially
oriented because better scratch resistance, dubbing resistance and friction
property may be obtained. Although the thermoplastic resins constituting
the laminated film of the present invention are preferably crystalline 40
or melting isotropic, in cases where the laminated film is melting
anisotropic, it is preferred that a parameter of crystal- lization ATcg be
25 - [err] in view of the scratch resistance and friction property. In view
of the scratch resistance, dubbing resistance and friction property, it is
preferred that the content [err] of the inert particles in the laminated
film in terms of % byweight of the laminated film, the averagetdiameter
D(nm) of the inert particles, and the density of the total protrusions N
(protrusions/mm2) of at least one surface of the laminated film satisfy 45
the following relationship (iii): [err] Since layer A contains substantial
amount of inert particles, protrusions are formed on the surface of layer A
due 50  to the inert particles. The average height of the protrusions on
the surface of at least layer A may preferably be 5 - 500 nm, more
preferably 10 - 300 nm, still more prefeably 15 - 200 nm because better
scratch resistance, dubbing resistance and friction property may be
obtained. The average interval between adjacent protrusions on the surface
of at least layer A may preferably be not more than 6 [err], more
preferably not more than 4 [err] in view of the scratch resistance, dubbing
resistance and friction property. 55     In view of the scratch resistance,
dubbing resistance and friction property, the average height of protrusions
on the surface of at least layerAmaypreferablybe not less than 1/3 of the
average particle size of the inertparticles inthe layerA. In view of the
scratch resistance, dubbing resistance and friction property, it is
preferred that the number of protru- sions on the surface of the layer A
having the height of not more than 1/3 of the average particle size in the
layer A may preferably be not more than 40% of the total number of the
protrusions on the surface of the layer A. 4  



EP 0 347 646 B1 In view of the scratch resistance, dubbing resistance and
friction property, it is preferred that at least one surface of the
laminated film have a surface roughness parameter Rt/Ra of not more than
8.0, more preferably not more than 7.5. wherein Rt means the maximum
roughness and Ra means center line average roughness. In view of the
scratch resistance, dubbing resistance and friction property, a parameter
of surface roughness Rz/Rt 5  (Rz means average roughness of 10 points) may
preferably be not less than 0.85, and an interval between adjacent
protrusions Sm of not more than 6.0 um. The center line depth Rp of at
least one surface of the laminated film of the present invention may
preferably be not more than 180 nm, more preferably not more than 160 nm
because better dubbing resistance may be obtained. A parameter of surface
roughness Rt/Rp of at least one surface of the laminated film of the
present invention may preferably 10  be 1.5 - 2.5, more preferably 1.7 -
2.3 because better scratch resistance, dubbing resistance and friction
property may be obtained. In view of the scratch resistance, dubbing
resistance and friction property, a parameter of surface roughness [err]
which is later described in detail may preferably be not more than 0.8. A
preferred process of manufacturing the biaxially oriented laminated film of
the present invention will now be 15  described. It should be noted,
however, the manufacturing process of the biaxially oriented laminated film
of the present invention is not restricted to the process hereinafter
described. The inert particles to be incorporated in layer A are dispersed
in thermoplastic resin A. In cases where the thermo- plastic resin A is a
polyester, this may be advantageously accomplished by dispersing the inert
particles in the glycol component such as ethylene glycol in the form of
slurry before the polycondensation with an acid component. This 20  method
is effective for attaining the relationship between the thickness of layer
A and average particle size of the inert particles, and the content of the
inert particles required in the present invention, as well as the desired
orientation of the film. It is preferable to set the crystallization
parameter [err] of the polyester to  [err] by controlling the melt
viscosity of the polyester or by selecting the copolymerization component,
for attaining the relationship between the thickness of layer A and average
particle size of the inert particles, and the content of the inert
particles required in the present 25  invention, as well as the desired
orientation of the film. In cases where the thermoplastic resin is a
polyester and ethylene glycol is employed as the diol component, it is
preferable for attaining the relationship between the thickness of layer A
and average particle size of the inert particles, and the content of the
inert particles required in the present invention, as well as the desired
orientation of the film and the desired density ratio of layer, to heat the
ethylene glycol slurry at 140 - [err] preferably 180 - [err] for 30 minutes
30  to 5 hours, preferably 1 - 3 hours. The inert particles may be
incorporated in the thermoplastic resin Aby mixing an aqueous slurry of the
inert particles with the thermoplastic resin A with a vented twin-screw
extruder. The aqueous slurry with the inert particles is prepared 



by heating the particles in ethylene glycol at 140 - [err], preferably 180
- [err] for 30 minutes to 5 hours, preferably 1 - 3 hours and by exchanging
the solvent with water. This method is also preferred for attaining the
relationship between 35  the thickness of layer A and average partide size
of the inert particles, and the content of the inert particles required in
the present invention, as well as the desired orientation of the film, the
desired density ratio of layer and the desired average height of
protrusions. It is convenient to control the content of the inert particles
by diluting a master polymer containing high content of the particles
prepared by the above-described method with a thermoplastic resin which
does not substantially contain 40  the inert particles at the time of film
formation. After drying, if necessary, the thus formed thermoplastic resin
composition typically in the form of pellets, the ther- moplastic resin
pellets are supplied to a conventional extruder. The thermoplastic resin is
melt-extruded through a die inthe form of aslitaccordingtotheconventional
methodatatemperature higherthan the melting pointof the themoplastic resin
and lower than the decomposition point of the resin, and the extuded resin
melt is cooled and solidified on a casting 45  roll to form a non-oriented
laminated film (the method of lamination is hereinbelow described). In this
case, it is preferable for attaining the relationship between the thickness
of layer A and average particle size of the inert particles, and the
content of the inert particles required in the present invention, as well
as the desired orientation of the film, the desired density ratio of layer
and the desired crystallization index of attenuated total reflection Raman,
to select the ratio of the clearance of the slit of the die to the
thickness of the non-oriented film of 5 - 30, preferably 8 - 20. 50     The
lamination may advantageously be accomplished by the following method: The
thermoplastic resins A and B are separately supplied to separate extruders.
Each of the thermoplastic resins are separately extruded and after the
extrusion and before the solidification on the casting drum, the extruded
thermo- plastic resin sheets are laminated by using a multilayered manifold
(the number of the layers of the manifold corresponds to the number of the
layers in the laminated film to be prepared) or a confluency block. The
laminated sheet is cooled 55  and solidified to obtain a laminated
non-oriented film. In this case, it is preferable to provide a static mixer
or a gear pump on the moving path of the thermoplastic resin A for attaing
the relationship between the thickness of layer A and average particle size
of the inert particles, and the content of the inert particles required in
the present invention, as well as the desired orientation of the film, the
desired density ratio of layer and the desired average height of
protrusions. It is also preferable to select the melting temperature of the
thermoplastic resin A. which is higher than that of the thermo-    EP 0 347
646 B1 plastic resin B by 10 - [err] for attaining the relationship between
the thickness of layer A and average particle size of the inert particles,
and the content of the inert particlesrequired in the present invention,
aswell as thedesired orientation of the film, the desired density ratio of
layer, the desired average height of protrusions and the desired
crystallization index of attenuated total reflection Raman. 



5      The thus prepared non-oriented laminated film is then biaxially
stretched so as to biaxially orienting the polymer. The biaxial stretching
may be carried out successively or simultaneously. It is preferable to
first conduct the stretching in the longitudinal direction in not less than
three steps at a total stretching ratio of 3.0 - 6.5 times the original
length for attaining the relationship between the thickness of layer A and
average particle size of the inert particles, and the content of the inert
particles required in the present invention, as well as the desired
orientation ofthefilm and the desired density 10  ratio of layer. It should
be noted, however, in cases where the thermoplastic resin is a melting
anisotropic resin, the stretching ratio in the longitudinal direction may
preferably be 1.0 - 1.1 times the original length. Although the temperature
in the longitudinal stretching varies depending on the thermoplastic resin,
it is preferable to select a temperature of 50 - [err] in the first
stretching step and, in the subsequent stretching steps, to select a
stretching termperature higher than the stretching temperature in the first
stretching step, for attaining the relationship between the thickness of
layer 15  A and average particle size of the inert particles, and the
content of the inert particles required in the present invention, as well
as the desired orientation of the film, the desired density ratio of layer
and the desired average height of protru- sions. In this case, the
stretching temperature is selected based on the thermoplastic resin B. The
stretching rate in the longitudinal direction may preferably be 5000 to
50,000%/min. The stretching in the transverse direction is usually con-
ducted by using a stenter. The stretching ratio may preferably be 3.0 to
5.0 times the original length, the stretching rate 20 may preferably be
1000 -20,000%/min, and the stretching temperature may preferably be 80 -
[err]. The thus prepared biaxially stretched laminated film is then heat
set. The temperature of the heat set may preferably be 170 - [err], more
preferably 170 - [err], and the time of the heat set may preferably be 0.5
- 60 seconds It is preferable to select the temperature of the hot wind
blown to the layer A lower than that of the hot wind blown to the layer B
by 3 - [err], for attaining the relationship between the thickness of layer
A and average particle size of the inert particles, 25  and the content of
the inert particles required in the present invention, as well as the
desired orientation of the film, the desired density ratio of layer, the
desired average height of protrusions and the desired crystallization index
of attenuated total reflection Raman. The biaxially oriented laminated film
of the present invention may be in the form of a roll. In this case, the
thickness fluctuation across the width of the roll may preferably be not
more than 50% and the tightness of winding may preferably 30  be 81 - 97
because the good dubbing resistance may be obtained. The biaxially oriented
laminated film of the presentinvention may advantageouslybe used as a base
film of magnetic recording media. Thus, conventional magnetic solution for
forming the magnetic layer can be applied to the laminated film of the
present invention so as to provide a magnetic recording medium. In cases
where the laminated film has a structure of A/B, the magnetic layer is
formed on layer B. 35     The biaxially oriented laminated film of the
present invention may also be used as a base film of thermal transfer
materials. Thus, the conventional thermal transfer layer can be formed on
the laminated film of the present invention so as to provide a thermal
transfer material. In cases where the laminated film has a structure of
A/B, the thermal transfer layer is formed on layer B. The laminated film of
the present invention can find a number of other uses such as films for
applications for pack- 



40  aging. The method of determining the characteristics concerning the
present invention and the method of evaluating the effects of the present
invention will now be described. (1) Average Particle Size of Inert
Particles 45 Polyester is removed from the film by the plasma low
temperature ashing treatment to expose the particles. The conditions of the
ashing treatment are selected so that the particles are not damaged whereas
the polyester is ashed. The resulting exposed particles are observed with
scanning electron microscope (SEM) and the image of the particles is
processed with an image analyzer. Changing the portion to be observed, not
less than 5000 particles are processed 50  according to the following data
processing equation and the obtained number average diameter D is defined
as the average particle size of the particles: [err] 55 wherein Di
represents the circle-corresponding diameter, N represents the number of
the particles. 6    EP 0 347 646 B1 (2) Particle Size Ratio The particle
size ratio is the ratio of (average longer diameter)/(average shorter
diameter) of each particle, which is obtained in (1). That is, the average
longer diameter and the average shorter diameter of a particle are obtained
by the 5  following equations, respectively: Average Longer Diameter [err]
Average Shorter Diamter [err] 10 wherein D1 and D2 represent the longer
diameter (maximum diameter) and the shorter diameter (mininum diam- eter)
of a particle, respectively, and N represents the number of particles. (3)
Relative Standard Deviation of Particle Size 15 The relative standard
deviation of particle size is defined as [err] wherein o represents the
standard deviation defined by the following equation: [err] 20 wherein Di,
D and N represent the same meaning as in (1). (4) Index of a Particle 



25     Photographs of cross sections of the film taken with a transmission
electron microscope (TEM) are observed so as to detect the particles. By
setting the magnification of the microscope at about 100,000
magnifications, single particles which cannotbe separated anymore can be
observed. Theindexof a particle is defined as (A - B)/Awherein A represents
the total area of the cross sections of the partices and B represents the
area of the cross sections of agglomerates of particles in which not less
than two particles are aggregated. The conditions of operating the TEM are
as follows: 30       Magnification: 100,000 Times Acceleration Voltage: 100
kV Thickness of Observed Section: about 100 nm The area of one visual field
is 2 [err] and 500 different visual fields are observed. 35 (5) Content of
Inert Particles The film is treated with a solvent which dissolves the
polyester but which does not dissolve the particles. The resultant is
centrifuged to separate the particles. The content of the particles is
defined as the ratio of the weight of the separated particles to the total
weight of the film. In some cases, infrared spectrophotometry may
effectively be co-employed. 40 (6) Crystallization Parameter [err], Heat of
Fusion The crystallization parameter [err] and the heat of fusion of the
film are measured by differential scanning calor- imetry (DSC). The DSC is
carried out as follows: 45     Ten milligrams of a sample is placed in a
DSC apparatus and the sample is fused at [err] for 5 minutes. followed by
being rapidly cooled in nitrogen atmosphere The rapidly cooled sample is
then heated at a rate of [err]. to find the glass transition point Tg. The
heating of the sample is still continued and the crystallization exothermic
temperature from the glass state is determined. The crystallization
exothermic temperature is defined as the cooling crystallization point Too.
The heating of the sample is still continued and the heat of fusion is
determined from the peak of fusion. The 50   difference between Tg and Tcc
(Tcc - Tg) is defined as the crystallization parameter ATcg. (7)
Crystallization Promoting Coefficient In accordance with the method
described in (6), the Tcg(l) of the polyester containing 1% by weight of
particles, 55 and [err] of the polyester with the same viscosity from which
the particles are removed are determined. The crys- tallization promoting
coefficient is defined as the difference between [err] and [err]. 7    EP 0
347 646 B1 (8) Young's Modulus The Young's modulus is determined in
accordance with JIS-Z-1702 using an Instron tensile tester at [err] RH. 5
(9) Degree of Molecular Orientation of Surface 



(Refractive Index) The degree of molecularorientation of thesurfaceof
thefilm (refractive index) is determined using an Abbe's refrac- 10
tometer using sodium D line (589 nm) as a light source. Methylene iodide is
used as the mounting solution and the measurement is conducted at [err] RH.
One of the criteria of the biaxial orientation of a polymer is that the
absolute value of [err] is not more than 0.07 and [err] + [err] is not more
than 0.95, wherein [err] and [err] represent the refractive index of the
film in the longitudinal direction, transverse direction and in the
direction of thickness, respectively. The refractive indices may also be
determined with a laser type refractometer. In cases where the measurement
of the 15  refractive indices is difficult by these methods, the attenuated
total reflection Raman method may be employed for deter- mining the degree
of the molecular orientation of the surface of thefilm. In this method,
attenuated total reflection Raman spectrum is measured and the degree of
the molecular orientation is determined based on the fact that, in the case
of polyethylene terephthalate (hereinafter referred to as "PET" for short),
for example, the polarizing ratio (such as YY/XX ratio wherein YY means the
Raman beam detected in the direction parallel to Y wherein the polarization
direction of the 20  impinging laser beam is Y, and XX means the Raman beam
detected in the direction parallel to X wherein the polarization direction
of the impinging laser beam is X) of the ratio of the band intensity at
1615 [err] (frame vibration of benzene ring) and at 1730 [err] (stretching
vibration of carbonyl group) corresponds to the degree of molecular
orientation. The degree of biaxial orientation of the polymer may be
determined by converting the parameters obtained by the measure- ment of
the Raman spectrum into the refractive indices in the longitudinal and
transverse directions, and by employing 25  the above-described criteria.
The conditions for determining the Raman beam are as follows: a) Light
Source Argon Ion Laser (514.5 nm) 30 b) Setting of Sample The surface of
the sample film is pressingly contacted with a totally reflecting prism and
the impinging angle of the laser beam to the prism (the angle between the
impinging laser beam and the direction of thickness of the film) is [err].
36 c) Detector PM:RCA31034/Photon Counting System (Hamamatsu C1230) (supply
1600 V), commerciallyavailablefrom Hama- matsu Photonics, Hamamatsu, Japan
40 d) Measuring Conditions Slit: 100 [err] Laser: 100 mW 45       Gate
Time: 1.0 sec. Scanning Speed: 12 [err]. Sampling Interval: 0.2 [err] 



Repeat Time: 6 50 (10) Crystallization Index of Atenuated Total Reflection
Raman The attenuated total reflection Raman spectrum was measured and the
crystallization index of attenuated total reflection Raman is defined as
the half value of the width of the stretching vibration of carbonyl group
at 1730 [err]. The measurement conditions are the same as (9). The portions
subjected to the measurement have a depth of 50 - 100 nm 55 from the
surface of the film. 8    EP 0 347 646 B1 (11) Intrinsic Viscosity [err]
(in terms of d/g) The sample film is dissolved in o-chlorophenol and the
viscosity of the solution is measured at [err]. The intrinsic viscosity is
defined by the following equation: 5 [err] wherein [err] = (solution
viscosity)/(solvent viscosity) - 1, C represents the weight of the
dissolved polymer per 100 ml of solvent, K represents Huggins' constant
(0.343). The solution viscosity and the solvent viscosity are measured with
10 an Ostwald's viscometer. (12) Content of Low Molecular Weight Components
The sample polymer is pulverized and the pulverized sample polymer is
extracted with chloroform for 24 hours using 15 a Soxhlet's extractor under
reflux. The ratio of the weight of the residue of the extract after
evaporation of solution to the weight of the original sample is defined as
the content of the low molecular weight component. (13) Particle Density at
Surface Layer and Density Ratio of Layer 20 Using secondary ion mass
spectrum (SIMS). the ratio of the density of the element with the maximum
density among the elements originating from the particles in the film to
the density of the carbon in the thermoplastic resin, which ratio is
defined as particle density, is determined at various points along the
direction of thickness of the film. The ratio A/B of the particle density A
at the outermost surface (at a depth of 0) measured by SIMS (defined as the
particle density at surface) to the maximum particle density B obtained by
analyzing the sample film in the direction of thickness thereof 25 is
defined as the density ratio of layer. The measuring apparatus and the
measuring conditions are as follows: Primary Ion Species: [err] Primary Ion
Acceleration Voltage: 12 kV Primary Ionic Current: 200 mA Luster Region:
400 [err] 30       Analyzed Region: Gate 30% 



Measuring Vacuum: 6.0 x 109 Torr E-GUN: 0.5 kV - 3.0 A (14) Average
Heightof Projectionson Surface, Numberof the Sameand Average Interval
Between Adjacent Projections 35 on Surface The height of protrusions
measured with a double-detection type scanning electron microscope by
scanning the surface of the film setting the planar portion of the surface
as the base (height 0) is transferred to an image processor and an image of
surface protrusions is reconstructed on the display of the image processor.
Then the height of each 40 protrusion, which is defined as the highest
value of the portions of the protrusion, is determined. The measurement is
repeated 500 times changing the area to be observed, and the average height
thereof is defined as the average height of protrusions. The magnification
of the scanning electron microscope is 1000 to 8000 times. The average
interval between adjacent protrusions is calculated from the number of
protrusions. In some cases, the height obtained by using a high precision
light interference type three dimensional surface analyzer (e.g., TOPO-3D
commercially available from 45 WYKO Co., Ltd.; objective lens: 40 - 200
magnifications) may be employed in place of the height measured by using
the scanning electron microscope (15) Parameters of Surface Roughness Ra
(center line average roughness), Rt (maximum height), Rz (average surface
roughness of 10 points), Sm (interval between adjacent protrusions) and Rp
(center line depth) 50 The parameters of surface roughness are determined
by using a surface roughness meter. The conditions of meas- urement are as
follows and the average of 20 times of measurement is employed. Radius of
Tip of Touching Stylus: 0.5 [err] Load of Touching Stylus: 5 mg 55
Length of Measured Portion: 1 mm Cut Off Value: 0.08 mm 9    EP 0 347 646
B1 (16) Parameters of Surface Roughness o, H The direction of the center
line of the film surface roughness curve is taken as x-axis and the
direction of height perpendicular to the center line is taken as y-axis and
the difference [err]   between the minimum value [err] and the 5  nearest
maximum value [err] is defined as the height [err] of the protrusion. It
should be noted, however, the height [err] is not less than 3 nm. The
parameters of surface roughness o and H are defined by the following
equations including the [err]. N [err] 



10 15 (17) Scratching Resistance The sample film was slitted into a tape
with a width of 112 inch and the tape is made to run on a guide pin with a
surface roughness Ra of 100 nm using atape running tester (running speed:
1000 m/min, number of running: 10 passes, 20 winding angle: [err], running
inside tension: 65 g). After the run, the surface of the film was observed
with a microscope and the number of scratches was counted. If the number of
the scratches per the width of the tape, which scratches have a width of
not smaller than 2.5 [err] is less than 2, the scratching resistance of the
film is evaluated to be excellent, if the number of the scratches is not
less than 2 and less than 10, the scratching resistance of the film is
evaluated to be good, and the number of scratches is not less than 10, the
scratching resistance of the film is evaluated to be not 25  good. Although
the tapes with the scratching resistance of rank "excellent" are desired,
the tapes with the scratching resistance of rank "good" are practically
usable. (18) Dubbing Resistance 30     A magnetic coating solution with the
following composition was coated with a gravure roll on the surface of the
film and the coated magnetic layer was magnetically oriented, followed by
being dried. After calendering the resulting coated film with a small test
calender (steel roll/nylon roll, 5 steps) at [err] and at a line pressure
of 200 kg/cm, the tape was cured at [err] for 48 hours. The thus obtained
raw tape was slitted into a width of 1/2 inch to prepare a pan cake. A
length of 250 m was cut off from the pan cake and was mounted on a tape
cassette to prepare a VTR cassette tape. 35 [Composition of Coating
Solution] (all parts are by weight) Co-containing Iron Oxide: 100 parts
Vinyl Chloride/Vinyl Acetate Copolymer: 10 parts 40       Polyurethane
Elastomer: 10 parts Polyisocyanate: 5 parts Lecitin: 1 part Methylethyl
Ketone: 75 parts Methylisobutyl Ketone: 75 parts 46       Toluene: 75 parts
Carbon Black: 2 part Lauric Acid: 1.5 part On this tape, 100% chromatic
signal generated by a television testing wave generator was recorded using
a domestic video tape recorder, and chromatic S/N (A) was measured for the
regenerated signal with a color video noise measuring 50   apparatus. On
the other hand, the same signal was recorded on the pan cake of the same
tape (non-recorded) by dubbing of the same signal by using a video soft
high speed printing system of the magnetic field transcription type and the
chromatic S/N (B) was measured as mentioned above. If the reduction of
chromatic S/N (A - B) which is caused by 



the dubbing is less than 3 dB, the dubbing resistance of the tape is
evaluated to be excellent, if it is not less than 3 dB and less than 5 dB,
the dubbing resistance of the tape is evaluated to be good, and if it is
not less than 5 dB, the dubbing 55   resistance of the tape is evaluated to
be not good. 10    EP 0 347 646 B1 (19) Friction Coefficient: [err] The
sample film is slitted to prepare a tape with a width of 112 inch. The tape
is set in a tape running tester and is made to run at [err] 80%RH. The
initial friction coefficient is determined according to the following
equation: 5 [err] wherein [err] represents the tension of the tape at the
entering side and T2 represents the tension of the tape at the exiting
side. The conditions of the running test are as follows: 10  Diameter of
Guide Pin: 6 mm Material of Guide Pin: SUS 27 (with a surface roughness of
0.2 S) Winding Angle: [err] Running Speed: 3.3 cm/sec. If the friction
coefficient obtained by this measurement is not more than 0.30, the film is
evaluated to have a good 15  friction coefficient and if it is more than
0.30, the film is evaluated to have a not good friction coefficient. The
[err] of 0.30 isthe maximum friction coefficientfor obtaining the handling
properties required in the processing of thefilmforpreparing magnetic
recording media, capacitor or a film for applications for packaging. (20)
Tightness of Winding of Film Roll 20 The hardness of film roll is measured
by pressing a hardness tester (type C) (commercially available from
Kobunshi Keiki Co., Ltd.) to the outer surface of the roll. Five points
along a line parallel to the axis of the roll are measured and three lines
shifted each other by [err] along the periphery of the roll are selected.
That is, totally 15 points are tested. The measured five points along the
line are the center points of each section of the roll, which section is
defined by 25  equally dividing the roll after eliminating the both edge
portions with a width of 10 mm. The average of the measured values is
defined as the tightness of winding of the film roll. The present invention
will now be described in more detail by way of examples thereof. It should
be noted, however, the examples are presented for illustration purpose only
and should not be interpreted in any restrictive way. 30 Examples 1 - 10.
Comparative Examples 1 - 7 An ethylene glycol slurry containing crosslinked
polystyrene particles or silica particles originating from colloidal 



silica, which have varied particle size was prepared. The ethylene glycol
slurry was heated at [err] for 1.5 hours. In accorddance with the
conventional method, after the resulting slurry was subjected to an ester
exchange reaction with 35  dimethyl terephthalate, the slurrywas
polymerized to prepare PETpellets containing 0.3 - 55% by weight of the
particles. In Example 9, polyethylene
[err]-bis(2-chlorophenoxy)ethane-4',4'-dicarboxylate, and in Example 10,
polyethylene 2,6- naphthalate was employed in place of PET The intrinsic
viscosity of the polyester (thermoplastic resin A) was adjusted to 0.70 by
controlling the polymerization time. On the other hand, by a conventional
process, PET with an intrinsic viscosity of 0.62, which does not
substantially contain inert particles was prepared (thermoplastic resin B).
Each of these 40  polymers was dried under reduced pressure (3 Torr) at
[err] for 3 hours. The thremoplastic resin A was supplied to an extruder 1
and was melted at [err]. The thermoplastic resin B was supplied to an
extruder 2 and was melted at [err]. The melted thermoplastic resins A and B
were laminated by using a confluence block (feed block). The laminated
polymer melt was wound about a casting drum with a surface temperatuer of
[err] by the static casting method to obtain a two-layered non-oriented
film. The ratio of the clearance of the sift of the die to the thickness of
the non-oriented film 45  was 10. By controlling the output of the
extrusion, the overall thickness of the laminated film and the thickness of
the thermoplastic resin layer A were controlled. The non-oriented film was
stretched in the longitudinal directin with a stretch- ing ratio of 4.5
times the original length at [err]. This stretching was conducted in four
steps employing two pairs of rolls with different circumference velocities.
The thus obtained uniaxially oriented film was stretched in a stenter in
the trans- verse direction with a stretching ratio of 4.0 times the
original length at a stretching rate of 2000%/min. at [err]. The 50
resulting film was heat-set at [err] for 5 seconds at a constant length to
obtain a biaxially oriented laminated film with an overall thickness of 15
[err] and with a thickness of the thermoplastic resin layer A of 0.003 - 5
[err]. The parameters of the thus obtained films were determined as
described above and are summuerized in Table 1 below. As can be seen from
Table 1, the films of the present invention have excellent or good
scratching resistance, dubbing resisntance and friction coefficient, while
with the films of the comparative examples, at least one of the three
characteristics were not 55  good.    EP 0 347 646 B1 [err]    EP 0 347 646
B1 [err] 50 Examples 11 - 14 



Thethermoplasticresin A employed in Example 1 wassupplied to the extruder
1, and aPETwith an intrinsicviscosity of 0.6, which contained crosslinked
polystyrene particles with an average particle size of 0.3 - 1.0 [err]
(thermoplastic 55  res in B) was supplied to the extruder 2. In the same
manner as in Example 1, a three-layred film (AIB/A) with an overall
thickness of 15 [err] and a thickness of one of the thermoplastic resin
layer A of 0.06 - 0.3 [err] was prepared. The param- eters of these films
were determined as described above, which are shown in Table 2 below. The
parameters of these films are in the scope of the present invention, so
that all of the scratching resistance dubbing resistance and friction
coefficient were excellent or good. 13    EP 0 347 646 B1 [err] 55 14    EP
0 347 646 B1 [err] An ethylene glycol slurry containing silica particles
originating from silica particles with different average diameters 55 was
prepared. The sodium content of the slurry was adjusted to 0.02 - 1.5% by
weight with respect to the parlicles. The ethylene glycol slurry was heated
at 1 [err] for 1.5 hours. The resulting slurry was then subjected to an
ester exchange reaction with dimethyl terephthalate and then the resultant
was polymerized according to the conventional method to prepare PET pellets
containing prescribed amount of silica particles originating from colloidal
silica. The intrinsic viscosity of the slurry was adjusted to 0.7 by
controlling the polymerization time. In Example 18 and Comparative Example
9, a 15    EP 0 347 646 B1 melting anisotropic polyester (LCPlO0E
commerciallyavailablefrom Idemitsu Petrochemicals Co., Ltd.), which isa
copol- ymer of PET and methyl p-oxybenzoate, and an aqueous slurry obtained
by heating an ethylene glycol slurry containing silica particles
originating from colloidal silica heated at [err] for 1.5 hours and then
substituting the solvent with water were mixed with a vented twin-screw
extruder to prepare a polymer pellets containing prescribed amount of
silica par- 



5   ticles originating from colloidal silica. Each of the pelletes was
dried under reduced pressure (3 Torr) at [err] for 3 hours, and was
supplied to an extruder. The pelletswere processed as in Example 1 to
obtain biaxiallyoriented laminated films with an overall thickness of
0.5-10 [err]. The parameters and properties of the films were determined as
described above and the results are shown in Table 3 below. As can be seen
from Table 3, the films of the present invention have excellent or good
scratching resistance, dubbing resisntance and friction coefficient, while
with the films of the compar- 10  ative examples, at least one of the three
characteristics were not good. 15 20 25 30 35 40 45 50 55    EP 0 347 646
B1 5 [err] 55 17    EP 0 347 646 B1 [err] 18    EP 0 347 646 B1 at a
stretching rate of 2000%/min at [err]. The resulting film was then heat-set
at a constant length at [err] for 5 seconds to obtain biaxially oriented
laminated films with an overall thickness of 15 [err], and with a varied
thickness of 



the thermoplastic resin layer A, as well as varied ratios of the layer A
thickness to average particle size of the particles and varied contents of
the particles The parameters of the films are shown in Table 4 below. As
can be seen from Table 5   4 below, the films of the present invention have
excellent or good scratching resistance, dubbing resisntance and friction
coefficient while with the films of the comparative examples, at least one
of the three characteristics were not good. 10 15 20 25 30 35 40 45 50 55
19    EP 0 347 646 B1 [err] 40 20    EP 0 347 646 B1 5 [err] 50 Claims 1.
A biaxially oriented laminated film comprising: 55     a first layer
containing a first thermoplastic resin as a major constituent; and a second
layer containing a second thermoplastic resin as a major constituent, which
is formed on at least one surface of the first layer, the second layer
containing inert particles with an average diameter of 0,5 to 5 times the
thickness of the second layer, the content of the inert particles in the
second layer being 0.5 - 50% by weight, the thickness of the second layer
being 0.005 - 



21    EP 0 347 646 B1 [err] Claims 1. A biaxially oriented laminated film
comprising: 55     a first layer containing a first thermoplastic resin as
a major constituent; and a second layer containing a second thermoplastic
resin as a major constituent, which is formed on at least one surface of
the first layer, the second layer containing inert particles with an
average diameter of 0,5 to 5 times the thickness of the second layer, the
content of the inert particles in the second layer being 0.5 - 50% by
weight, the thickness of the second layer being 0.005 - 21    EP 0 347 646
B1 3 [err] and wherein the second thermoplastic resin is a crystalline
polyester and the crystallization index of attenuated total reflection
Raman of the surface of the second thermoplastic resin in not more than
[err]. 2. The biaxially oriented laminated film of claim 1, wherein the
second layer is formed on only one surface of the first 5      layer. 3.
The biaxially oriented laminated film of claim 1, wherein the second layer
is formed on both surfaces of the first layer. 4. The biaxially oriented
laminated film of claim 2, further comprising a third layer containing a
third thermoplastic resin 10     as a major constituent and inert particles
on the surface of the first layer, which surface is opposite to the surface
on which the second layer is formed. 5. The biaxially oriented laminated
film of claim 1, wherein the first layer contains inert particles with an
average diam- eter of 0.007 - 2 [err] in the amount of 0.001 - 0.15% by
weight with respect to the total weight of the first layer. 15 6. The
biaxially oriented laminated film of claim 1, wherein the average height of
protrusions on the surface of the second layer is not smaller than 1/3 of
the average particle size of the inert particles in the second layer. 7.
The biaxially oriented laminated film of claim 1, wherein the number of the
protrusions on the surface of the second 20      layer, of which height is
smaller than 1/3 of the average diameter of the inert particles is not more
than 40% of the total number of the protrusions. 8. The biaxially oriented
laminated film of claim 1, wherein the depth (a) (nm) of the second layer
from the surface thereof up to 3000 nm, at which the particle density is
ten times that at the surface of the second layer, and the 



25     depth (b) (nm) at which the particle density is the same as that at
the surface of the second layer satisfy the following relationships (i) and
(ii):             [err] 9. The biaxially oriented laminated film of claim
1, wherein the second thermoplastic resin is a crystalline polyester and
the crystalization index of attenuated total reflection Raman of the
surface of the second thermoplastic resin is not more than 20 [err]. 35 10.
The biaxially oriented laminated film of claim 1, wherein the average ratio
of the shorter diameter of the particles to the longer diameter thereof is
1.0 - 1.3. 11. Thebiaxiallyoriented laminatedfilmof claim 1, whereinthe
relative standard deviation of the inertparticles contained 40     in the
second thermoplastic resin is not more than 0.6. 12. The biaxially oriented
laminated film of claim 1. wherein the content [err] of the inert particles
in the laminated film in terms of % by weight of the laminated film, the
average diameter D (nm) of the inert particles, and the density of the
total protrusions N (protrusions/[err]) of at least one surface of the
laminated film satisfythefollowing relationship 45     (iii):
[err] 13. The biaxially oriented laminated film of claim 1, wherein a
parameter of surface roughness Rt/Ra of at least one 50     surface of the
laminated film is not more than 8.0. 14. The biaxially oriented laminated
film of claim 1, wherein a parameter of surface roughness Rz/Rt of at least
one surface of the laminated film is not less than 0.85 and the interval
between adjacent protrusions Sm thereof is not more than 6.0 [err]. 55 15.
The biaxially oriented laminated film of claim 1, wherein a parameter of
surface roughness [err] of at least one surface of the laminated film is
not more than O.8. 22    EP 0 347 646 B1 16. A laminated film roll
comprising the biaxially oriented laminated film of any one of claims 1 -
15 in the form of a roll, the thickness fluctuation across the width of the
roll being not more than 50% and the tightness of winding being 81 - 97. 5
17. A magnetic recording medium comprising the biaxially oriented laminated
film of any one of claims 1 - 15, and a magnetic layer formed on at least
one surface of the laminated film. 18 A thermal transfer material
comprising the biaxially oriented laminatedfilm of any one of claims 1 -
15, and a thermal transfer layer formed on at least one surface of the
laminated film. 10 



Patentanspr~che 1. Biaxial orientierte Verbundfolie, welche umrfal3t: eine
erste Schicht, die als Hauptbestandteil ein erstes thermopla- stisches Harz
enthalt; und eine zweite Schicht, die als Hauptbestandteil ein zweites
thermoplastisches Harz enthalt, 15     das auf zumindest einer Oberflache
der ersten Schicht ausgebildet ist, wobei die zweite Schicht inerte
Partikel enthAlt, deren mitilerer Durchmesser das 0,5 bis 5fache der Dicke
der zweiten Schit betragt, der Gehalt der inerten Partikel in der zweiten
Schicht 0,5 bis 50 Gew-% betragt, die Dicke der zweiten Schicht 0,005 bis 3
gm betragt und das zweite thermoplastische Harz kristalliner Polyester ist
und der Kristallisationsindex der gedampften Raman- Totalreflexon der
Oberflache des zweiten thermoplastischen Harzes nicht mehr ale 20 cm-'
betragt. 20 2. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei die
zweite Schicht nur auf einer Oberflache der ersten Schicht ausgebildet ist.
K)    3. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei die zweite
Schicht auf beiden Oberflachen der ersten Schicht 25     ausgebildet ist.
4. BiaxIal orientierte Verbundfolie nach Anspruch 2, die auBerdem
sinedritte Schicht, die sin drittesthermoplastisches Harz ala
Hauptbestandteil und inerte Partikel enthalt, auf der Oberfliche der ersten
Schicht umfaBt, die zur Ober- flAche entgegengesetzt ist, auf der die
zweite Schicht ausgebildet ist. 30 5. Biaxial orientierte Verbundfolie nach
Anspruch 1, wobei die erste Schicht inerte Partikel mit einem mittleren
Durch- messer von 0,007 bis 2 ,um in einer Menge von 0,001 bis 0,15 Gew-%
bezOglich des Gesamtgewichtes der ersten Schicht enthalt. 35  6. Biaxial
orientierte Verbundfolie nach Anspruch 1, wobei die Durchschnittsh~he der
Vorsprange auf der Oberflache der zweiten Schicht nicht weniger als 1/3 der
durchschnittlichen PartikelgrOBe der inerten Partikel in der zweiten
Schicht betragt. 7. Biaxial orientierte Verburidfolie nach Anspruch 1,
wobel die Anzahl der Vorsprange auf der Oberflache der zweiten 40
Schicht, die eine Hohe von weniger als 113 des miltleren Durchmessers der
inerten Partikel aufweisen, nicht mehr als 40% der Gesamtzahl der
VorsprLnge betragt. 8. BiaXial orientierte Verbundfolie nach Anspruch 1,
wobei die Tiefe (a) (nm) der zweiten Schicht von ihrer Oberflache bis zu
3000 nm, in der die Parfikeldichte das Zehnfache von der an der Oberflache
der zweiten Schicht betragt, und 46     die Tiefe (b) (nm), in der die
Partikeldichte die gleiche wie die an der Oberflache der zweiten Schicht
ist, folgende Verhaltnisse (i) und (ii) erfOllen: 10sb-as 1500
(i) 50                                            5 5 a ' 500
(ii). 9. BiaXial orientierte Verbundfolie nach Anspruch 1, wobei das zweite
thermoplastische Harz kristalliner Polyester ist und der
Kristallisationsindex der gedampften Raman-Totalrefleodon der Oberflache
des zweiten thermoplastischen Harzes nicht mehr ale 20 cm- betragt. 



55 10. Biaxial orientlerte Verbundfolie nach Anspruch 1, wobei das
durchschnittliche Verhaltnis des geringeren Durchmes- sers der Partikel zu
deren grol3erem Durchmesser 1,0 bis 1,3 betrAgt. 23    EP0347 646 Bi
I 11 1111111L11 H   II 1111 11. Biaxial orientierte Verbundfolie nach
Anspruch 1, wobei die relative Standardabweichung der im zweiten thermo-
plastischen Harz enthaltenen inerten Partikel nicht mehr ale 0,6 betragt.
12. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei der GehaKt $
der inerten Partikel in der Verbundfblie, als 5      Gewichtsprozentder
Verbundfolieausgedrockt. der mittlere Durchmesser D (nm) der inerten
Partkel und die Dichte der gesamten Vorsprfnge N (VorsprOngelmm2) von
mindestens siner Oberflache der Verbundfolie folgendes Ver- haltnis 1iii)
erfillen: W(,D/D 3) 2 5x 13                                  (iii). 10 13.
Biaxial orientierte Verbundfolie nach Anspruch 1, wobei der Parameter der
Oberfichenrauheit RV/Ra von minde- stens einer Oberflache der Verbundfolie
nicht mehr als 8,0 bstr&gt. 14. Biaxial orientierte Verbundfolie nach
Anspruch 1, wobei der Parameter der Oberflachenrauheit Rz/Rt von minde- 15
stens einer Oberflache der Verbundfolie nicht weniger als 0.85 und der
Abstand zwischen ihren benachbarten Vor- sprongen Sm nicht mehr ale 6,0 itm
betragen. 15. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei der
Parameter der OberflAchenrauheit c/H von mindestens einer OberFlache der
Verbundfolie nicht mehr als 0,8 betrtgt.  20 Li   16. Verbundfolienrolle,
die die biaxial orientierte Verbundfolie nach einem der AnsprOche 1 bis 15
in Form einer Rolle umfa~t, wobei die Dickenanderung entlang der Brefte der
Rolle nicht mehr als 50% und die Wicklungsdichte 81 bis ,,,     97
betragen. 2a  17. Magnetaufzeichnungsmedium, das die biaxial orientierte
Verbundfblie nach einem der AnsprOche 1 bis 15 und eine Magnetschicht
umfaBt, die auf mindestens einer Oberflache der Verbundfolie ausgebildet
ist. 18. WArmeabertragungsmaterial, das die biaxial orientierte
Verbundfolie nach einem der AnsprOche 1 bis 15 und eine
Wtrme0bertragungsschicht umfaBt, die auf mindestens einer Oberflache der
Verbundfolie ausgebildet ist. 30 Revendications 1. Film etratifie
biaxialement oriente comprenant: une premiere couche contenant une
prernmire resine thermoplastique comme constituant principal; et une
seconde 



35     couche contenant une seconde rhsine thermoplastique comme
constituant principal, qui est formee sur au moins une surface de la
premiere couche, la seconde couche contenant des particules inertes d'un
diametre moyen de 035 a 5 foi l'epaisseur de la seconde couche, le contenu
des particules inertes dans la seconde couche etant 0,5 - 50 % en poids,
l'epaisseur de la seconde couche Atant 0,005 - 3 gm, et dans lequel la
seconde resine thermo- plastique est un polyester cristallin et l'indice de
cristallisation de la reflexion totale att6nu6e Raman de la surface 40
de la seconde resine thermoplastique n'est pas sup6rieur a 20 ac-1. 2. Film
stratifie biaxialement oriente selon la revendication 1, dans loquel la
seconds couche est formre sur seulement K.'    une surface de la premiAre
couche. 45  3. Film stratifIe biaxialement oriente selon la revendication
1, dans lequel la seconde couche set form6e sur les deux surfaces de la
premiAre couche. 4. Film stratift biaxialement oriente selon la
revendication 2, comprenant en outre une troisieme couche contenant une
troisieme resine thermoplastique comme constituant principal et des
particules inertes sur la surface de la 50     premiere couche, surface qui
est opposea & la surface sur laquelle la seconde couche est formee. 5. Film
stratifie biaxialement oriente selon la revendication 1, dans lequel la
premiere couche contient des particules inertes d'un diamAtre moyen de
0,007 - 2 ilm dans une quantite de 0,001 - 0.15 % en poids par rapport au
poids total de la premiere couche. 55 6. Film stratifie biaxialement
oriente selon la revendication 1, dans lequel la hauteur moyenne des
saillies sur la surface de la seconde couche n'est pas inferieure a 113 de
la taille moyenne des particules inertes dans la seconde couche. 24    EP 0
347 646 BI                   I I!ICIII 111111 11111 iii 111111 7. Film
stratif biaxialement oriente selon la revendication 1, dens lequel le
nombre des saillies sur la surface de la seconds couche, dont la hauteur
est inferieure a 113 du diametre moyen des particules inertes n'est pas
sup6rieur a 40 % du nombre total des saillies. 5   8. Film stratife
biaxialement oriente selon la&revendication 1, dans lequel la profondeur
(a) (nm) de la seconds couche A partir de sa surface atteint 3000 nm, a
laquelle la densit6 des particules est dix fois celle pr6sente & la surface
de la seconds couche, et la proFondeur (b) (nm) a laquelle la densit6 des
particules est la mime quo celle & la surface de la seconde couche
satisfont les relations (i) et (ii) suivantes: 10
10gb-as 1500                                          (i) 5 s a 5 500
(ii) 9. Film stratifi6 biaxialement oriente selon la revendication 1, dans
lequel la seconde r6sine thermoplastique oet un 15     polyester cristallin
et l'indice de cristallisation de la r6flexion totals attenu6e Raman de la
surface de la seconds 



resino thermoplastique nest pas superieur a 20 cm-'. 10. Film stratifie
biaxialement oriente selon la revendication 1, dans lequel le rapport moyen
entre le petit diametre des particules et son long diametre est 1,0 - 1,3.
20 11. Film strathif biaxialement oriente selon la revendication 1, dans
loquel l'ecart-type relatif des particules inertes contbnues dans la
seconde resine thermoplastique n'est pas superieur a 0,6. 12. Film
stratiefi biaxialement oriente selon la revendication 1, dans lequel la
teneur + des particules inertes dans le 25     film stratifi6 en tormes de
% en poids du film stratifie, le diametre moyen D (nm) des particules
inertes et la densit6 des saillies totales N (saillieslmm2) d'au moins une
surface du film stratifiA satisfont la relation (iii) suivante: Nl(+/D 3)
2. 5 X 1 013i 30  13. Film straffi biaxialement oriente selon la
revendication 1, dans lequel Is parametre de la rugosit6 de la surface
RtlRa d'au moins une surface du film stratOif n'est pas superieur & 8,0.
14. Film strathif biaxialnement oriente selon la revendication 1, dans
lequel le parametre de la rugosite de la surface Rz/Rt d'au mains une
surface du film strati ii Wfest pas inf6rieur & 0,85 et lintervalleo entre
des saillies adjacentes 95     Sm de celui-ci n'est pas superieur a 6,0 =m.
15. Film stratifi6 biaxialement oriente solon la revendication 1, dens
lequel le parametre de la rugosit6 de la surface a/H d'au moins une surface
du film stratiOiW n'est pas superieur a 0,8. 40 16. Rouleau de film
stratiOie comprenant le film stratifie biaxialement oriente de l'une
quelconque des revendications 1 - 15 sous la formo d'un rouleau, la
fluctuation de l'Eepisseur sur la largeur du rouleau n'etant pas sup6rieure
& 50 % et la compacite de l'enroulement etant 81 - 97. 17. Support
d'enregistrement magnetique comprenant le film stratifie biaxialement
oriente de lune quelconque des 45     revendications 1 - 15, et une couche
magn6tique form6e sur au moins une surface du film stratifiW . 18. Mat6riau
de transfert thermique comprenant le film stratifi6 biaxialement oriente de
lune quelconque des revendi- cations 1 - 15, et une couche de transfert
thermique formee sur au moins une surface du film stratifie. 50 55 25    


