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The thermoplastic resin A employed in the film of the present invention may preferably be crystalline or melting
55 . anisotropic because better scraich resistance, dubbing resisiance and friction property may be obtained. Theterm"crys-
talline” herein means that the polymer is not amorphous. In other words, from the quantitative point of view, the cooling
crystallization point Tce can be determined and a crystallization parameter ATcg which is described later in detail is not
higher than 150°C. 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
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The thickness of the layer A is 0.005 - 3 um, preferably 0.01 - 1 pm, more preferably 0.03 - 0.5 pm. 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.

85 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 cm™, more preferably not more than 18
cm™1, still more preferably not more than 17 cm™ because better scratch reslstance dubbing resistance and friction
property may be obtained.
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55 In view of the scratch resistance, dubbing resistance and friction property, the average height of protrusions on the
surface of atleast layer Amay preferably be notless than 1/3 of the average particle size of the inert particles inthe layer A.
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.
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the decomposition point of the resin, and the extuded resin melt is cooled and |Id|f|9d ona castmg
form a non-oriented laminated film (the method of iamination is hereinbelow described). In this case, itis preferable
for attaining the relationship between the thickness of layer A and average particle size of the inert particies, 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 crystailization 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

s5 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-
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D =X Di/N

55 wh'erein Di represents the 'circl_e-corresponding diameter, N represents the number of the particles.
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point Tce. The heating of the sample is still continued and the heat of fusion is determined from the peak of fusion. The
s0 difference between Tg and Tcc (Tec - Tq) is defined as the crystallization parameter ATcg.

(7) Crystallization Promoting Coefficient
In accordance with the method described in (6), the Teg(l) of the polyester containing 1% by weight of parficles,

55 and ATeg(ll) 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 ATcg(ll) and ATcg(l) [ATeg(ll) - ATeg(D)].
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50 (10) Crystallization Index of Attenuated 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 cm™1. The
measurement conditions are the same as (9). The portions subjected to the measurement have a depth of 50 - 100 nm

s5 from the surface of the film.
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a%‘tfl‘be 1geqelr @eldhetnuinbee ofssaratshesdsonot lasy tiaan 10, the(strhatchifgrpsidtanckeof thaffilnbis RalukitadCto 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

80 A magnetic coating solution with the following composition was coated with a gravure roll on the surface of the film
" andthe coated magnetic layer was magnetically oriented, followed by being dried. After calendering the resulting coated
1% film with a small test calender (steel roll/nyion roll, 5 steps) at 70°C and at a line pressure of 200 kg/cm, the tape was

cured at 70°C 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 cassefte 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
45 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 5dB, the dubbing

65 resistance of the tape is evaluated to be not good.
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25 Phot ographs of cross sections of the filmtaken with a transm ssion
el.ectron mcroscope (TEM are obser \ER03Y @6BI detect the particles. By
setting the _ma%nlflcatlon of the m croscope at about 100, 000
magni f i cAtY Bigion CopfigRb Ay ¢ i ¢l es Whl ch cannot be separat ed anynore can be

obser ved. The| ndexof a artlcl eis g& wherein A represe
h {Thesebais 155t e g b
:[ar Zat 8} at"f‘i‘g 't?f‘5'§§ %ﬁ% ?ggﬁif%ﬁ@gfﬁlﬂgfdﬁg"ﬂﬁ%’ﬁcgﬁ%% O fhg UG PRI | o5 s

than two particles are aggr egat ed. h ons of operating the TEM are
» 1?)@ htﬂ ! .
as follows: 30 Magni fi cati on: 8 mes Accel eration Vol tage: 100

KV Thi ckRagrein9fr %M?ﬂns%ﬁ%ﬁhﬁ&beaﬂmﬁ{emﬁﬂﬂe WA T] FBrestint fhe RhsiH bPInY taSd btthe britiRg d
i s 2 [ er rghe aRélcondiibnslbriHeuniing tedtiaretgfolldwse! ds are observed. 35 (5) Content o
| nert #amidnfeterst GlildePihidmmi S treated with a sol vent whi ch di ssol ves t he
pol yest emakriél ofdiidePinclSies27with ackudes@toughnéssef qaB)t i cl es. The resultant is
centrif ugddiigdnglepsn®at e the particles. The content of the particles is
defl ned d&unningSpeadt 3.3cnusect he wei ght of the separated particles to the total
wei ght of tIftbe trictioncoeffigjent ehigined iy this mepsyfemant ischolyprse thanfs39cthefim isreyalygied to have a good
ef f ect ®vdich ntseeﬁwn@nﬁb a;gé'arethmO P‘B}he@wfsqvamf%'ﬁvemnmmoem @P'FJT"G et P30t
Fusion T o) fricfion seeffigiant fornbiapning thp handling properiiss reqyired jathe Propessing eithe intier prepaing
filmare "P?E%Pg ’PW'W‘*&W‘?@" priafim ferappligatines fr BRRAING; et ry (DSC). The DSC i s
carried Ten milligrams of a sanple is placed in a
DSC app agéb}T dofkﬁwsng §°'Is fused at [err] for 5 mnutes. followed. by
be' rapi Gipy h&a%@aif.wouﬁynﬁes &L&m&p nBes 1difer (yBPt) LornfaRidhy kil o Kobushi
“n’qheatl@ﬂ GRL L) foeFdutal sultih bitne rbiP Fvd pistalbig & %&alfeft@fl‘lﬁ lkid & the RéhaPmehélred BR@
hewg Qired 6s shASEath dfer Byl 12b¢ amenkbsnpedy SIS rdnfars seledtsd. Mak i A1y P poiieind Yt C
te at Uhe@mbdsradl fiva oitts al6isy thd IAb @reitiie ddftbrioifils BEshch sebifdn of thGiol MWhick Sdclioh s defined by
exot hess mequalhediidingaie rolafterslimiadtingihel bals edgé portionewithiagwidth §fJ0 anl. Thecdvéerage opthé mbasdred .
The heat ivalgesdsf detired astherfghipess of winding bf thefib rolhued and t he heat of fusion is
det er mi ned Thepresantinventionwill ndw biedesicrilyad inTriore dBtgil by wely df fxamplestherénb it alould bapted rhiwaverc
(Tcc - Tdhe exampirs piemeagented for Hiestration purpase onjvaand ehaulg nat berpterpreted nayy regtriciive way.
Crystalli zat ||on Prom)tl ng. Coeffl CI ent In accordance with the nethod

descr i ¥edXpppieed prapatstive Bxamples 1- 2o o) yester cont ai ni ng 1% by vvel ght of

par@/cl es, ég and Ierr of n ste same v Vi slcoerI

(hepar i e“:a&%;i il E%E%%ﬁ% % u,gvgm il
( ht i ereachon

347 644 % eﬂ?\?x %‘eﬁe I a¥ pol QF ht fihe arholes

accor da”Q@Eﬁéfnﬁqus \Hal -bléélcﬂ&o&ﬂn nQ-Q &-&Ebﬁd tJ Ef%tlrﬁéxaﬁ\ﬁle o byt

(9) Degr gpnihlalyve®énbiopd it Hidcs BEFETI TREInR s:@iéEJsWthe 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 180°C for 3 hours. The thremoplastic resin A was supplied to
an extruder 1 and was melted at 310°C. The thermoplastic resin B was supplied to an extruder 2 and was melted at
.. 280°C. The melted thermoplastic resing 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 30°C by the static casting method to obtain
a two-layered non-oriented film. The ratio of the clearance of the slit of the die to the thickness of the non-oriented film
45 was 10. By controlling the cuiput 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 80°C. 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 100°C. The
50 resulting film was heat-set at 200°C for 5 seconds at a constant length to obtain a biaxially oriented laminated film with
an overall thickness of 15 um and with a thiciness of the thermoplastic resin layer A of 0.003 - 5 pm. 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
&85 good.
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(Refractive Index) The degree of nol ecul arorientation of thesurfaceof
thefilm (refractive index) is det eFRPREYUERhg an Abbe's refrac- 10
tometer using sodiumD line (589 nm as a light source. Methylene iodide is
used as the nounting solution and the neasurenment is conducted at [err] RH
One of the criteria of the biaxial orientation of a polyner is that the
absol ute value of [[errg | s not nore than 0.07 and [err] + [err] |s not nore
than50.95, wherein [ ek 2 nd [err] represent the refractive indek of the
filmin the |ongi tudi'@ irection, transverse direction and in {he
direction of thi chnes:s;-"s spect i veI y. The refractive indices may|al so be
determined with a Iag‘z}."r;ﬁ peg e al @Etrsn | R, cases, Wiere2t he npasur enent
of the 15 refractiva..i ilc8ss &35 did Bisul b by < hesedgreishods, < hef att enuat ed
totad reflection FZanap";rrgt hod may be enpl oyed for deter- mining [he degree
of the nol ecul ar qrBdd@agijon of the surface of thefilm In this rrethod,
attenuat ed tot al rdﬁ@pgt dn Raman spectrumis neasured and the dggree of
t he nol ecul ar ori gntattTomrs—determmed—based onm the ract tnhat, }Jn the case
of pol yet hyl ene t ¢reght hallate- hekad Rab e+ « eber bedet 0eas s PEH" for short),
for ®xanple, the I zZi g9 ratio (such as YY/ XX ratio wherei n Y)Y means the
Raman beam det ect gtrrectom—parattet—to—Ywherer m the | ari zation
direction of the ging laser beamis Y, and XX neans thel Raman beam
detected in the direé&ion jparal | el wher el thepolarizatd onf direction
of tfhe inpinging Iase.‘r begdn® el g ég)’#\(‘éﬁala of tfe Fanf ifMensity at
1615 [err] (franejv @fgtlcn ‘5t~ Benzend” Timg) and at "1730 rérr] (stretching
vi bration of carbgnylg groyp) corresponds to the degree of nolecyl ar.
orientation. The ﬁ.&gﬂé&u y be
det i ned by conyerti ng“the par amet ers obtai ned by the neasure-| ment of
t he &aman spectrUM1|Qyo He refractive indices in the | ongitudinal and
transverse dir€ctijonsg d by enploying 25 the above-described [criteria.
The conditionsefo de&,gr‘gn’ ni /gt hge Raman beangare as fal |l ows= a)} Li ght
Source Argon Ien _ase‘r”(ﬁiuaﬂmewb}«&bthg of Sanpl e=The surface of
the sanpl e fllﬁr $ pregsgrgly contacted with a totally reflecting prism and
t he ﬁ”npl ngi ng @ngle cgl‘fa‘t.‘@e | aser beamto the prism (the angl e bgtween the
rrm_/ngl ng | aser be¢am@figE tthe direction of thickness of the film{is [err].
36 c) Detector PMREASTOSA/PhotomCoumtimyg System (Hamanat su CI430) (supply
1600 V), commerci al | yavai ljabl ef rom Hama- mat su Phot oni ¢s, Hamangt su, Japan
40 dy Measuring Cpndig i @gs ,SLJ; J00=leLr] Lagers 1Q0 8w a5 Gat e
Tinme: 1.0 sec. Sc.ann@g Basd a&ckesqcaes&rrp&l ng |etesvas B 2 |[err]

ER

1

Content of Particles

in Layer A
(wt%)

50

Example 1
Comparative
Example 2
Comparative
Example 3
Comparative
Example 4
Comparative
Example §
Comparative
Example 6
Comparative
Example 7

Examplel0
Comparative

Example 1
Example 2
Example 3
Example 4
Example 9
Example 6
Example 7
Example 8
Example 9
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Repeat Time: 6 50 (10) Crystallization Index qf Atenuated Total

Ref | ect

i on

Raman The attenuated total reflecti oFPRBAAGBECt rum was neasured and the

crystallization index of attenuated total
the half value of the width of the stretching vibration of carbonyl

reflection Raman is defined as
group

at 1730 [err]. T, t—conditions are th ons
subj ected to thel neasurengnt._have a_depth of 50 -_10Q nm 55 fromthe
surfacg of the fjlm 8 EB9BELBERSEY 1BriBsigV Roslayr%err
(interms of d/g) The samplBEIDTS P STIYEY i T 0-Bhl @ opAenol and th
viscosity of thd solytion|iSTEasuréd—at-Ferrt. Fhe FntFnsft viscosity]is
defined by the fiol | @i ng ¢oaf b L [errg Mikretn [Errhs= ol tiag
viscosity)/ (sol ier® i scogity8d ZI12 X repBBaht s2t heBweight Sf €he 8
di ssol wed pol ymgr ¢} 100(1g % Sk @i g & 'd gpr egentd HMgi %' Edons¥ant|
(0.343). The sol|lul@ @h vis¢ogid & #nd % FeSsBIFent ¥ scH¥si (y ae npasuged with
10 an Gstwal d' s | . ents
The sanple pglyner is pul yerized and the pulverized _sanple pol yner LS
extracted wigh ghl orof or n| FBFZ4~RBRSBF MRS 3 SCxhl & ' sTextFact@r ynder
reflux. The -gatilo of t he et ghi gfe the residye of t exjract fter
evapor ation §f 5045J§ on tp B Y® 2of thegoriginad s@/wl e i sgdef8ned as
t he content 3f tlhg FPow no| @@ areEABwcorpbhen. (M3) MPariyi cl ¥ DeMsi iy at
Surface Layer and&D@nsity| R 8 B I%Seg 2@ Bsi g sdgon@rysi orgmasy
spect raam (S| VB) = ratibh O PR 9 prm(ﬂ St he“el nt™ wi Ph tHe dBxigum
deysity anmong tie el ementp Ofj gidal g L om Lhe particlgs in the filmtgo
the density-ef fthe gar bon| FhINEN hEY NP FASINC rFesi 1T i chratYo i3
defwed as Rrtilcl e§densif ¥ S UVREARNKIL v&Li o p& nt al|VBng = he
dire&ttion of®thilcBrigs® of{the film The ratio A8 ofthe paBticBe ®n5i1ty A
at t he out efmost gLEfjce s gjg_gf,c _umgas@ed ﬂ)y II\/ISt?o(de%i ned a3 the
particle densit) -atg’surfgkc%gadgfses@g@@sartsclesdessitz B 49t at ned by
anal yzing the sarfpl% fil np %% W0 3 PWP InMW® t [ ckifess®™ heFeof=25% s
defined as the é:lensit.g ratio of layer. The nmeasuring apparatus and the
nmeasurj ng condi i§ns gre jlas follows: Primary lon Species: [err] Primary lon
Accel eration Vo t-gg,g:gé KV Primary lonic Current: 200.mA Luster Regi op:
40Qerr] 30 £ AelYzed Region: Gate 30%
5882
| 3 % [ S
n--lq_‘-':
mm:léﬂ- SN NI O3 CI OO WD w2 0w (Y] (Tr] = (-]
a0 © 00 4~
R
SR g
40 Sl c
Q. O =
Deoee DI M O DY Ve O~
~ cemvnereaaf BT B ES R0 B
» L L e s SRR EE R RS ECEEEEE
naannanaan%mwm?ﬁmgmsmmwﬁ
IS S SIS SB e B0 B B BG B0 845
SHSSIISHIIS 8 8 8 8 8 8
50
Examples 11 - 14
The tr!ermoplastic resin A employed in Example 1 was supplied to the extruder 1, and a PET withan intrinsic viscosity
o of 0.6, which contained crosslinked polystyrene particles with an average particle size of 0.3 - 1.0 um (thermoplastic

resin B) was supplied to the extruder 2. In the same manner as in Example 1, a three-layred film (A/B/A) with an overall

thickness of 15.um and a thickness of one of the thermoplastic resin layer A of 0.06 - 0.3 um 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 'a!'e in the scope of the present invention, so that all of the scratching resistance, dubbing resistance and friction
coefficient were excellent or good.
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Measuring Vacuum 6.0 x 109 Torr E-GUN: 0.5 kV - 3.0 A (14) Average

Hei-ght of Proj ectionson Surface, NurfRQ 37 @8&B1Saneand Average | nterval

Bet ween Adj acent Projections 35 on Surface The height of protrusions
measured with a doubl e-detection type scanning el ectron m croscope by
scanning the surface of the filmsetting the planar portion of the surface
as the base (height 0) is trapstgrred o an 1 mage processoff and an i mage of
surfgce protrusions is reconsjirugted op thg digpl ag ofest he|i mage processor.
Then the hei ght of each 40 pr Btru whi<€h |? defi ne§ astt he hi ghest

val ue of the portions of the orotruﬁs—?—m, iT dePer nPned™ Th¢ measurenent is
repeated 500 tinmes changi ng tﬁgncrea tp be observed, and the average hei ght
thereof is defined as the avefagdqg herght of protrusions. The magnification
of tHe scanning electron mcr o%cpe: i s 1000 to 8000 tines. {The average

i nterval between adjacent pro igns |s calculated fromthe nunber of
protrusions. In sone cases, t eh,ght obt ai ned by using ajhigh precision
light interference type three (g/veas"‘onal surface anal yzer|(e.g., TOPO-3D
comer cially avail able from 4p K@_Bo. . 1Ed. 'esobjgctiye | ens: 40 -- 200
magni’fi cations) may be enpl oyle@® iin€pl ace of the hei ght neapured by using
the scanning el ectron m crosclo (&5) Paranmeters of Surfacg Roughness Ra
(center line average roughnesfs), (maxi mum hei ght), Rz (hverage surface
roughness of 10 points), Sm (i nt rﬁal bet ween adj acent profrusions) and Rp

(cenkger line depth) 50 The par t&rs fof surface roughness|are deternined
by ysing a surface roughness rret el INE conditlons of neasy urenent are as
follows and the average of 2(Q tines off nmeasurenent is enplpyed. Radius of
Ti p (of, Touching Stylus: 0.5 [jes] #&oad of Touching Stylus:}5 ng 55
Leng of Measured Portion: 1 t gff Value: 0.08 mm 9 EP O 347 646
Bl (#) Paraneters of Surfacqg goUg‘Eness o, H The directionf of the center
line of the filmsurface rouchn_egsmcurve s takeneas ¥ axips and the
di rection of height rpendi quPaps go tlhe center line is taken as y-axis and
the difference [err] - bet'ween-ctﬁém i rum value [err] andf the 5 nearest
maxi %mm value [err] Jos definqd,zagﬁhe height [err] of the protrusion. It
shoul'd be noted, howasver, thd ..ei gt [eH] —s—et—+ess—then 3 nm The
pargueters of surfack roughngs® o and e defined by the foll ow ng
equations including the [err]. @8N Lgrr]h - o
‘é’ < oS
5 :§ a’-___ [—J [ —] [—J L]
EX
o
c
40 ",:
&
Yt - 0w o [—4
o — —r [ 3]
~ 2 8%
© §3:
=
3s
= 3 4 =
50 @ @ o o
T EOE OB
« &S 5 «
S &4 &F 08

&85
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10 15 (17) Scratching Resistance The_sanple filmwas slitted into a tape
with a width of 112 inch and the tapEPP3478dBt o run on a guide pin with a
surface roughness Ra of 100 nm usi ng atape running tester (running speed:
1000 m m n, nunber of running: 10 passes, 20 winding angle: [err], running
inside tension: 65 g). After the run, the surface of the fil mwas observed
with a mcroscope and the nu . he nunber of
the scyatches per the width off the tape| whiggh sgf at ghes Zave fa width of
not smaller than 2.5 [err] is|less thanj2, ®Be s& at @i ngZresijstance of the
filmis evaluated to be excelllent, if the nygberpf tehe sgratdhes is not

| ess than 2 and | ess than 10, |thegscrat ¢hing resistance of thg filmis

eval uated to be good, and the nunﬁer of |scr&che®& i s @ot |ess fthan 10, the
scrat ching resistance of the {iEmis ev Iuat:;'(’ed t§ begmot 25 dood. Although
the tapes with the scratchingjrg8spgstance of ank®'exgllegt" qre desired,
the tapes with the scratchingjr8s®stance of FankZ goggl" age prjactically
usabl e. (18) Dubbi ng Resi st ange—386 A—aghet-—e—ceatrg—soet4tion with the
foll owing conpositi o was coajed with ajgrayure roll_on the syrface of the
film ahd the coated Bagnetic |ayer was fragn&icd®y &iefBed, |fol | owed by
being dried. After cal enderi np thd resu tinqécoaped lmwthia small test
cal ender (steel rol IEnyI on rofl § st epf) agg[erﬁ] a_rfd at a lijne pressure
of 200 kg/cm the tage was cujfed 8t [er[] f 48ghoufgs. The thus obtained

raw tape was slitted_into a w dghZof 1/ in toQpregare @ pap cake. A

| eqgt h of 250 m was Qut of f f{&m*he pah calt antl wa® noufted|on a.tape
cassette to prepare VTR caspette tape}] 35 | Conmposition of ating
Solutjon] (all parts.are by weighg) Co-Font&® ni &§ | r& O&de: {100 parts

Vin Chl ori de/ Vi nylgAcet at e ch@gyrrer: 10 gart 40 & <= Pol yur et hane

El ast &frer: 10 parts gol yi socyar-@--e:’%iS pbrts_c;_eci_éi n: 1 pggt t hyl et hyl
Ketone: 75 parts Meghylisobutly|SKgtone:| 75 gartsg46 8 8 Tol iene: 75 parts
Carbon Bl ack: 2 part Lauric Aciel81.5 rt @ tHos t&e, ®00% chromatic

corded using
ured for the
aratus. On

signal generated by a televisg
a dongstic video tape record
regenerated signal with a coljor

0i se_neasuri ng 50 ap

theother hand, the sane sigrfalzVass kedor deB onghe gan Exke pf the sane
tape (non-recorded) by dubbing- tehgs Jane S gna'T by using a yideo soft
hi gh speed printing system of tge magngtic field transcriptioh type and the
chromedic S/N (B) was neasurdgd®=aq nentijoned above. If the reduction of
chromatic S/N (A - B) which is.gbeused ay
P —_
[ < E [ —] &= o [ =
«© = [ =] o [—] [~
Q. had — — -t —
40
~ = 8 2 o=
“ e =2 & =
—Q.‘ 2 [~ ) 'E.
S 8 & &
> Ee] t bt
(5] (23] (23] (23]

50

An ethylene glycol slurry containing silica particles originating from silica particles with different average diameters

&5 was prepared. The sodium content of the slurry was adjusted to 0.02 - 1.5% by weight with respect to the particles. The
ethylgne g!ycol slurry was heated at 190°C 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
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t he dubbing is less than 3 dB, the dubbln re5|stance of the tape is
evaluated to be excellent, if it i § 1than 3 dB and | ess than 5 dB,

t he dubbin re3|st nce tqu me&“sa““ 5
not Ies'geIt ly {’) g%?"yavf ﬁg&‘h 'x to
be not EE@:S:: inati ﬁ%z%a Qb%i HoQ - . ;5?& o% ti »E‘?e
sanple f

rﬁ'd%iir

-é&re&eﬂ.%ér?op?e RRp ol ofS| F-ape
is sg ticﬂs &lgfnﬁmﬁ fro Hénbm sific@ St ofbbelictes Qrd'e“ﬁdtﬁ&d Pt 180%0 for 3
initi al holurs, lahd weld Buppife8 folah SérGdat. THepelldRwere aaoeuasbd 86iR Biafhple Yo biStaih lh&lafl ykibritaMigivhated
equat i Gifms with Aredverkll tHiEi@6s8 b10.5 -A0 firh. ThEsareRriand Prbpriesdl thie fims Wére aehemtnam dederidel e
ent er i rgyovdiatkth@raslitd ate Shami ia Jabid 3belo.AAs tabRisesh froh Tables, thedives df the plesentimiebtion have
si de. Teseplleworgoddiscmishigfiresisinace; dublingTepishiands asd factiorscobftididnt while withthe fibhsot the eompar-
Gui de Ritive ex@inpies: tieast priecf thethre€gharhotefittics.we@DBt g@%d. (Wi t h a surface roughness of
0.2 S) Wnding Angle: [err] Running Speed: 3.3 cnisec. If the friction
coefficient obtained by this neasurenent is not nore than 0.30, the filmis
eval uated to have a good 15 friction coefficient and if it is nore than
0.30, the filmis evaluated to have a not good friction coefficient. The
[err{® of 0.30 isthe maxinmumfriction coefficientfor obtaining the handling
properties required in the processing of thefil nforpreparing nmagnetic
recording nmedia, capacitor or a filmfor applications for packagi ng. (20)
Ti ght ness of Wnding of Fi.lmRoll 20 The hardness of filmroll is nmeasured
by pressing a hardness tester (type C) (comercially available from
Koq%pshi Kei ki Co., Ltd.) to the outer surface of the roll. Five points
alofig a line parallel to the axis of the roll are neasured and three |ines
shi(ifd each other by [err] along the periphery of the roll are sel ected.
That~{s, totally 15 points are tested. The neasured five points along the
| i nezsare the center points of each section of the roll, which section is
defined by 25 equally dividing the roll after elimnating the both edge
portions with a width of 10 mm The average of the neasured values is

defined as the tightness of winding of the filmroll. The present invention
w Il now be described in nore detail by way of exanples thereof. It should
be n¥ted, however, the exanples are presented for illustration purpose only

and_shoul d not be interpreted in any restrictive way. 30 Exanples 1 - 10.
Conparative Exanples 1 - 7 An ethylene glycol slurry containing crosslinked
pol ystyrene particles or silica particles originating from col |l oi dal

35

50
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silica, which have varied particle size was prepared. The ethyl ene glycol
slurry was heated at [err] for 1.5 HeR.p 847 Blccorddance with the
conventional nethod, after the resulting slurry was subjected to an ester
exchange reaction with 35 dinethyl terephthalate, the slurrywas

pol ynmeri zed to prepare PETpellets containing 0.3 - 55% by wei ght of the
particles. |In Exanpl 9 poryernylrene
[err]-bis(2-chlorophkeno get ane-4',4' -di carboxylate, and in Exanmple 10,
pol yet hyl ene 2, 6- napht ate was enployed in place of PET The infrinsic
viscosity of the polyesfe& (tthernoplastic resin A) was adjusted t¢ 0.70 by
controlling the pol yperi z‘étg nete e 0 the ® her h&nd,= by=a &nvénti onal
process, PET with aninfr®ibilcSVT S5ty 3f 6 6% whicl doés not

substamtially contai g egtz particles was prepared (thernoplastic|{resin B).
Each of these 40 po )Emrg‘ s dried under reduced pressure (3 Tofr) at
[err] for 3 hours. & fhrempplastic resin A was supplied to an ektruder 1
and was nelted at | ﬂ Thelt hermopl astic resin B was supplied tp an
extruder 2 and was I ¢dSat {[err]. The nelted thernoplastic resips A and B
were |"ni nated by usf #g|asconfl uence bl ock (feed block). The |ani hated

polymer nelt was wound 1b§ut a %isti ng drumw th a surface tenperptuer of
[err] by the static [cas|igg e [P ek EoSobtai nea =wo-Nayer ed>nof- or | ent ed
film The ratio of the glearpce 6 tMe $Tftof FThe™di & td th& th|ckness of
the.nop-oriented filjm4p Swag 10. By controlling the output of th
extrusion, the over r‘g.ck1ess of the lamnated filmand the th]ckness of
t he 't hernopl astic rdgsinjleayef A were controlled. The non-oriented{filmwas
stretched in the lo .lt.lu'il‘ga drrectTmwtirastretti-—Tmg TattTo pf 4.5
times"the original llength gt{[err]. This stretching was conducted|in four
st eps 2npl oyi ng Hwo |pai &S @‘ rolls with different circunference velocities.
The thus obtained uni axegi+y{oriented filmwas stretched in a stepter in
the trans- versevdirlectEdh'a) th Shest r@t chi ngBratf o of £ 0+ines the
original length At g stLel @l < ate df 20009 n=h. At PerrF. Phe pO
resulting filmwgs keatggb at [err] for 5 seconds at a constant Jength to
obtai i’a bi axi alghy qriep am nated filmwith an overall thickness of 15
[ent] and with a thijckn®g5Eof the thernoplastic resin |layer A of [0.003 - 5
[err]. The paraneterf]S GL the]Jthus obfained fTiTns were determ nedOEs

D

descri bed above andjlare®summperized in Table 1 below. As can be sleen from
Table s, the filns qf tﬁe B ESSA SiAVENt Fon have excel Lent or_go

scrat ching resistande, SyhBi p§ FeSi®itante dfd i cti of coeffci gnt, while
with the filnms of the ?garative exanpl es, at |east one of the tjhree
characteristics werg-n 5 { goad ER Q. 347 646 Bl Terr] —EH 0 347 646
Bl [err] 50 Exanpled 118- 14
eond
-
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Thet her nopl asticresin A enployed in Exanple 1 wassupplied to the extruder
28851

1. and aPETwith an intrinsicvisco t‘y“

., which contai ned crosslinked

pol ystyrene particles with an average particle size of 0.3 - 1.0 [err]

(thernoplastic 55

res in B) was supplied to the extruder 2. In the sane

manner as in Exanple 1, a three-layred film (AIB/A) with an overall

t hi ckness of 1}
|l aygr A of 0.(
wer e det erm ndg

par anet ers of

that all of tH
coefficient wg

O 3407 646 Bl |
originating fr

Q

rich snas @repared. [he parang et@rs gf these
descrilogd;agog‘?v\hiﬁh %e% L A P

FrictignZ
Loefficignt

ss—of—ome—of—tihe Thermoprastic repin
il s
owgi n Gabl g 2 el oW The

are In t@ seope 9f the pgesept igventd on,| so

hijng resi star@e d@bbi®g r8si sBanc8 an@ frigti

o ®13% PP o %17 Wi B [8r] %85 EP

by
An ethy@e8e20iS/ ¢! Hurry coBtaiBingesilieca fartikl es
lica [paPtPcPe® it h DiffBrent avBragf di Snet &< 595 was

prepared. The
wei ght with re
at 1 [err] for
est & exchange
was pol yn§ri zg
cont ai ni ng pr

silica. Tge in
congol Ii B tH
9,38 15 T EP
comrer ci ahl yay

copol - ynmer of
bthéati n® an

n njloo - 0O Ta o
- )T O
D D Q|

Serdtgh
ERpgtanol =

ic vi s@_sﬁta & 2he 3l urgy v8s

646 IB1 nelting ani sotropic polyester
| efrdm I dem tsu Petrochemicals Co., Ltd.), which jsa
et hyl p-oxybenzoate, and an aqueous slurry o
ene dlycol slurry containing silica particles
|loidal silica heated at [err] for 1.5 hours and

© >0 D

Crystallizatigh Tndek

a pdl woeL LReld gl s epnt dning prﬁscrgbed&,armuwﬂt

Attenuated TotalSReffectih

Raman

m corntent of the slurry was adjusted to 0.02 - 1.H5% by
to th@Gm@mB S &. Be &hylgne g yc@ skurrg was| heat ed

The resufting sl & ry was FThermsubrect®d td an

Wi th di et gyl rep@t hagat egandgt he® t hgg r esjul t ant
g to the c%ve%i ongl ngt hoa to?,pre@re&DET

@tBo8 P Lica particles originating framcal loi dal
agj usBed 0& b

with water were mxed with a vented tw n-screw
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PET, polyphenylene sulfide and nylon 6 were employed for preparing the thermoplastic resin A or B. An ethylene

glycol slurry containing varied particles was heated at 190°C for 1.5 hours and the solvent of the slurry was changed to

so0 water. The resulting slurry was mixed with a thermoplastic resin in a vented twin-screw extruder to prepare thermoplastic
resin A containing prescribed amount of varied particles. The thermoplastic resin A was supplied to an extruder 1 and

was melted at 310 - 320°C. On the other hand, thermoplastic resin B which does not substantially contain particles was
supplied to an extruder 2 and was melted at 290 - 310°C. The thermoplastic resins A and B were combined as shown

in Table 4, and were laminated as in Example 1 to prepare a three layered (A/B/A) non-oriented film. The ratio of the

55 clearance of the slit of the die to the thickness of the non-oriented film was 10. The output of each extruder was controlled
to control the overall thickness and the thickness of the thermoplastic resin layer A. The non-oriented film was stretched

in the longitudinal direction with a stretching ratio of 4.3 times the original length at 50 - 95°C. This stretching was
conducted in four steps by using two pairs of rolls with different circumference velocities. Then the resulting uniaxially
oriented film was stretched in the transverse direction with a stretching ratio of 4.0 times the original length in a stenter

18



5 ticles originating fronrcollordal srlrca Each of the pelletes was
dri ed under reduced pressure (3 Torr 9@4T Blfor 3 hours, and mas

el AR rggfﬁﬁaﬁ Enih S R sl il o
& a clgg e 0 epartrclg

descr 1 bed et iy ga@'} nbithe

descri be

from Tablsedw, tﬁe'ﬁﬂrs%hﬁd’ﬁies&ft rn{réﬂﬁbnlﬁﬁ\lém lentloFgeaéidctattHiin @éf&an@&( Q fabisritcddn chon
scrat chi rgefiicRa, Whild Witiethe filtheX? the Bonipaftive Rkaniples; aBiket dnb bidid 1o dhRYBkéristics Rk not
with the filnms of the conpar- 10 ative exanples, at |east one of the three

characteristics were not good. 15 20 25 30 35 40 45 50 55 EP 0 347 646
Bl 5 [err] 55 17 EP O 347 646 Bl [err] 18 EP O 347 646 Bl at a
stretclaing rate of 2000% mn at [err]. The resulting fil mwas then heat-set
at a constant length at [err] for 5 seconds to obtain biaxially oriented

| am nated filnms with an overall thickness of 15 [err], and with a varied

t hi ckness of

15

25

30

50
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the thernoplastic resin layer A, as well as varied ratios of the |ayer A

t hi ckness to average particle si zeEBO3#RB4Btticles and varied contents of
the particles The paraneters of the filnms are shown in Table 4 bel ow. As
can be seen fromTable 5 4 below, the filns of the present invention have
excel l ent or good scratching resistance, dubbing resisntance and friction

coefficient while with tfhe FiTns| ofy t e conparat kvegexampl es|, at | east one
of the three characterigtics were tS3good.81E 13 28 25230 I5 40 45 50 55
19 EP 0 347 646 Bl [drr]{40 2o & £P 0 #7548 B& 5 ferr]| 50 dainms 1.
A biaxially oriented larfinafed | @ c@mprisEng €5 & firlst |ayer
containing a first therropljstic rg_sig as @nﬁoﬁ @nst,@tuent; and a second
| ayer containing a secorjd th& nopl gstxC resg NeASea gajob corjsti tuent, which
is formed on at |east ore surface & Bhe fi§s® | ByeB, tBe sdcond | ayer
containing inert particlles With fanZav@r age &l &eferBof &5 tlo 5 times the
t hi ckness of the second|l 8yjer, theg’poate_glt _gbf;’tha igert}". artficles in the
second |ayer being 0.5 { F0% by mejgghE, ZhE tB cBng8s o thg second | ayer
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conprising: 55
a’ maj or constituent;

resin as a nmjor constltuent

t.he first |ayer,
average dianeter of 0,5
conteng of the inert pa
wei ght, the thickness o
Bl 3 [err] and wherein
pol yester and the cryst
Raman of the surface of
[err].2. The biaxially
second | ayer is forned
The biaxially oriented

whi

chis forned on at

EP O 347 646 Bl [err] Clains 1. A biaxially oriented lam nated film
a first layer conERO34AG4&BTirst thernoplastic resin as

and a second | ayer containing a second thernoplastic
| east one surface of

t he second Iayer cont ai ni ng I nert partlcl es W|th an

o5 tTTE
ticles in
t he seco
he second
Al | i@ation
tgegsecon
oEr‘gnt ed

Baaly on

a%mat ed F
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i ne
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t han
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fromtaﬁe surface there
tecutlrres t hat at t he {
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1, i
3§
umf ace¢ of
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e pr OrTUST oS, 8"
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Parameter of _Surfac

Roughness

Rz/Rt |Sm (1em)

0.9
0.8
0.85
0.9
0.95
0.9
0.7

Example 17

Example 19
Example 20
Example 22
Example 23
Example 24
Comparative
Example 16
Comparative
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Claims

1.

Example 21

A biaxially oriented laminated film comprising:
a first layer containing a first thermoplastic resin as a major constituent; and a second layer containing a second

nat ed
th an

7.

r of the

ight is
not nore
riented
| ayer

ty is

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 pamcles in the second Iayer being 0.5 - 50% by weight, the thickness of the second layer being 0.005 -

21



25
(ii):

depth (b) (nm) at which the
the surface of the second | ayer satis
[err] 9. The biaxially oriented’'| am nated

nsity is the s
| lowing relati

Rl

SOGTAIm

1, wherein the second thernoplastic resin is a crystalline polyester and

the crystalization index of attenuated total

reflection Raman of t

he

surface of the second|thernopladtic resin is not nore than 20 [err 35 10.
The Isiaxially oriented |aninated fig8me &iaig 165 weBr &n t & averfage ratio
of the shorter dianmetgqr of the dart®cl€s 0 tfHe ¥onffer Wi aneer thereof is
1.0 - 1.3. 11. Thebi aji al Ia}/oriertedb'—laﬁnﬁedf—ilﬁofseléﬁm 1,€wher di nt he
rel ati ve standard devijati of tlhe ne&t particl eg centained 40 in the
second thernoplastic e®®Bis ndgt n¥reP han 0.6. 128 The biaxially oriented
| ani fated filmof claifmaL® wherdi nghegconsens [B rig ofwt he 4nert fparticles
in the | ani nated fiImi§ gerns f O/Eby%/ve%htéofgth Ia%inatmd fillm the
average dianeter D (n ilner? particles and. th t he
total protrusiemns N (protrusiong/[err]) of_at_ | east_one_surface off the
|l amipated fil mSatisfythefoll owijngFelStiShskPp B5 = [iii)J
[err] 13. The kﬁaxial y o8 ented laminated fil maf ccdaiml, _g\,herein a
paraneter of su@face ness '/§1 of at | east@ong@ 5 gurfag¢e of the
| ami nated film&s not |nkr.8 than|8. & Ig&. e agialgd y ®ri en®ed | §m nat ed
filmof claimy wherg¢i8 & parafet& ok s@f&e ﬁou?m%s RZBRt of at |east
one &urface of the Ian"fq’a od fillmi% n&t <M h¥n 3% and The i Nt ervaL
bet ween adj acems protfusions Smithgreqf i g Nl nRregthan 6.Q[err 55 15.
The biaxially erientefl | apginategd fRY mAf T afin ! Wer & n aParangter of
surface roughnéss [erf] _oE at | east or® sT f &e Bf The] ani Tted {ilmis
not ppre than @ 8. 22| & BR=0 347 646 Bl 16. A laninat&l fil&nrol
conpri si ng t heFbi axi a |43 mrfent pd Lamagated &4 | iy ofgany one ®Bf clpinms 1 - :
15 in the formof a rpl', 8the thiclghes® fBuc a{%ongacrg)ss the w fith of the
roll being not nore thiH 80% anfi 1 5% t¥ghfhed 4P ' [ - 97. 5
17. A magnetic record| ng mefi unf conprising the biaxially oriented]laninated
fil meof any one of clpinms 1] £1p, and.s8 "BINgS | & | aperef ormgg on At | east
one surface of the lam natefl ®i | msSl8A tderanl &Srassfer materi al
conprising the biaxial8§ or]ent bd | ami natedfil mof any one of clajms 1 -
15, and a thernal tr%v%er ayef rorned on at least one suarrace of the
| aminated film 10 & §
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Claims

1.
55

A biaxially oriented laminated film comprising:
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



Pat ent anspr~che 1. Biaxial orientierte Verbundfolie, wel che l
erste SChI cht die al s Haupt bestan&!’@iqﬂm trstes thernopl a-* S

ent hal t; rﬁg h chi cp di e tbes dt el h Zwei t es
t her nopl a Haktuiee qplastip '"'sacréfﬂ@"" #I‘@P"%P"fef“é?&qe
der ersten SChicC tnégjsge d"hg %’b‘é"‘”&? r?{ﬂlé'] Milhert e

Parti k { h 0,5 fache d k
dor guert oty °"%f+?4a%g'@eﬁ I i g e sand B P mﬂr’ e T
Schi cht 0 b|s 50 Gew % betragt, die Dicke der zweiten Schicht 0,005 bis 3
gm bet reagindbissall dffentedRiningted fiR bRt 12 ek cifiibRoddnd iRyekis ioﬁﬂeamq #;r{aE’é%'thﬁejﬁs%yeir.St

und der Kristallisationsindex der gedanpften Raman- Tot exon

Qoer f | aa hEhetbingially'osmented Aminkted K BlcRifi 2, fltEddbmbiiing & HirdYayaFdontaiRiRg a titdthedhbp@8iic resin
betragt . &Oa MsjorBoratitiient and irier partictes be thy urkce vt the firsieayBrowHich Alrkaps id 6fposite to/Rd&iacdi €
zwei t e Scérn wiich theisecond itbyeeis foenedCber f | ache der ersten Schi cht ausgebil det ist.
K) 3. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei die zweite
Schi cht8 alfe bisgiplly sripnted laminpigg il pf claiat 1, wheraindthe fis layer tantaipginert partisleswitb lai avelape dist-.

4. B| axl| aP‘e’d’F?%‘ﬁt ?éwrbthmmﬁm@n r @13%tweiahiwih (senectlo thejlotal waightaf the first layer.

si ne rigt ri ttestherrm | asti sches Harz al a

Haupt beSt% Tﬁgé ?’f'F'R‘e‘I ‘”B ?f“’e # feighi-ef Profusions P’bﬁ%s‘ﬂfé‘?e %bhet en
Schi cht u di'e 2ar fﬂre&v’ﬂ%ge %'BT’%"'F'@%'“ th&ﬁ?"mﬂ’é‘fyerdl e

zvei te ﬁcﬂe%mla@u%{wlalnﬂﬁédﬁl bcla @heréﬂ c;lljug rls G 8 LA ach
ANSDPRUCH iayer, Bkfth hélbHRis Shaifertnan Al of b avefd§s f:?‘n Bftﬂll icl gérﬂr% éﬁg
Dur.ch- negaﬁa{umuaaftﬂe&&,zs,mss 2 ,umin elner nge vo ﬁ 1 %
bezQgl i ch des Gesant gew chtes der ersten Schicht enthalt. 35 6. Biaxial

or i ent iser Tre bidsially onehted|idninated aifh oREIGIAI1} WeHbreln the\pMi(a) Gng) oFMé Eé&&ﬂhé}brtﬁoﬁhﬁ‘ék%ﬁéier
Vor Sp’f an giberent iip e30000IE iaf whivh it pelrticle dansiiytiscten fivdsitttatiat tHaisGriftice YRR BEnd Rer, ahd the dET
dur c#ds c hndepthi(t) (i at whigh the Regiiclg déDBlty isdiersamessitiatat thigauriacel obthe detond iajer 84881 hellowing
Schi cht béletioaghies (Jand B):axi al orientierte Verburidfolie nach Anspruch 1,

wobel die Anzahl der Vorsprange auf der Oberflache der zweiten 40

Schicht, die eine Hohe von weni gef®&bPsa$1¥0des niltleren Durchnesserdider
|ner3t en Parti kel aufweisen, nicht nehr als 40% der Gesantzahl der -

Vor sPringe betragt. 8. BiaXial ori érﬁ?%?‘f"e Ver bundf ol i e nach Anspruchf 1,

wohek gl eTh'glb |§i| E%L h Iphl C i hr er Oqerf I ach bis zu
3000 N Gfesia js a 'V?s’q‘*é
sood ot et S e

Partaskel di chte die gl e| chewie die an der Oberfl ache der zweiten Schi cht

i st, f ab.gmediexalporented B fin Jf clifl, Werein 1R dvérhde®dlio oflﬁb?sharﬁﬁmmcnhe particles to

(i) 50 thelonger diameter thereofis 1.0-1.3. -

(ii). 9. BiaXial orientierte Verbundfolie nach Anspruch 1, vvobe| das zweite
t her nmop1-akhebigxslyoriehtediankinated filplof diainet, witpdintherblative statdard detiatiba bf the inert particles contained

Kri sf al | it pesprsithereoplagtisiresipéschotmdre ban B&man- Tot al r ef | eodon der Cberfl ache

des zwei ten thernoplasti schen Harzes nicht nehr ale 20 cm betragt.
., 12. The biaxially oriented laminated film of claim 1, wherein the content @ 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/mm?) of at least one surface of the laminated film satisfy the following relationship
45 (iii): .

A

cl SC Mz

N(@D>) = 5x10"® (iii)

13. The biaxially oriented laminated film of claim 1, wherein a parameter of surface roughness Ri/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 um.

15. Thebiaxially oriented laminated film of claim 1, wherein a parameter of surface roughness o/H of at least one surface
of the _Iaminated film is not more than 0.8.



55 10. Biaxial orientlerte Verbundfolie nach Anspruch 1 MHHIHHHH“I’J”
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35 6. Biaxial orientierte Verbundiolie nach Anspruch 1, wobei die Durchschnitishthe der Vorspriinge auf der Oberfiache

seconde
der zweiten Schicht nicht weniger als 1/3 der durchschnittlichen PartikelgroBe der inerten Partikel in der zweiten
Schicht betragt.

7. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei die Anzahl der Vorspriinge auf der Oberfl&iche der zweiten
40 Schicht, die eine Hohe von weniger als 1/3 des mittleren Durchmessers der inerten Partlkel aufweisen, nicht mehr
als 40% der Gesamtzahl der Vorspringe betrégt.

- 8. Biaxial orientierte Verbundiolie nach Anspruch 1, wobei die Tiefe (a) {(nm) der zweiten Schicht von ihrer Obertlche
bis zu 3000 nm, in der die Partikeldichte das Zehnfache von der an der Oberfliiche der zweiten Schicht betragt, und
45 die Tiefe (b) (nm), in der die Partikeldichte die gleiche wie die an der Oberflache der zweiten Schicht ist, folgende
Verhaltnisse (i) und (ii) erfallen:
' 10sb-a = 1500 0]
50 ) 5=sa=500 (ii).
9. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei das zweite thermoplastische Harz kristalliner Polyester ist
und der Kristallisationsindex der gedampften Raman-Totalreflexion der Oberflache des zweiten thermopiastischen
Harzes nicht mehr als 20 cm™ betrégt.

10. Biaxial orientierte Verbundfolie nach Anspruch 1, wobei das durchschnittliche Verhéltnis des geringeren Durchmes-
sers der Partileel zu deren gréBerem Durchmesser 1,0 bis 1,3 betragt.
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i, 2. Filmstratifié biaxialement orienté selon la revendication 1, dans lequel la seconde couche est formée sur seulement

une surface de la premiére couche.

45 3. Film stratifié biaxialement orienté selon la revendication 1, dans quuel la seconde couche est formée sur les deux
surfaces de la premiére couche.

4, Film stratifié biaxialement orienté selon Ia revendication 2, oomprena'nt en outre une troisidme couche contenant
une troisidme résine thermoplastique comme constituant principal et des particules inertes sur la surface de la
0 premidre couchs, surface qui est opposée a la surface sur laquelle la seconde couche est formée.

5. Film stratifié biaxialement orienté selon la revendication 1, dans lequel la premiére couche contient des particules
inertes d'un diamétre moyen de 0,007 - 2 um dans une quantité de 0,001 - 0,15 % en poids par rapport au poids
total de la premiére couche.
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6. Filmstratifié biaxialement orienté selon la revendication 1, dans lequel la hauteur moyenne des saillies sur la surface

de la seconde couche n'est pas inférieure & 1/3 de la taille moyenne des particules inertes dans la seconde couche.
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t her_mi Yud34 'f!'F‘(FEE“f i6 bipxislamentrienié selon lagenendicstiondy dans legiekle paramétie de 1a3anogit§ dp fa surface
\/ Rt/Ra d'au moins une surface du film stratifié n'est pas supérieur & 8,0.

14, Film stratifié biaxialement orienté selon la revendication 1, dans lequel le paramétre de la rugosité de la surface
Rz/Rt d'au moins une surface du film stratifié n'est pas inférieur & 0,85 et l'intervalle entre des saillies adjacentes
35 Sm de celui-ci n'est pas supérieur 4 6,0 pm.

15. Film stratifié biaxialement onenté selon la revendication 1, dans lequel le paramétre de la rugosité de la surface
o/H d'au moins une surface du film stratifié n'est pas supérieur & 0,8.

40 16. Rouleau de film stratifié comprenant le film stratifié biaxialement orienté de I'une quelconque des revendications 1
- 15 sous la forme d'un rouleau, la fluctuation de I'épaisseur sur la largeur du rouleau n'étant pas supérieure & 50
% et la compacité de I'enroulement étant 81 - 97.

17. Support d'enregistrement magnétique comprenant le film stratifié biaxialement orienté de I'une quelconque des
45 revendications 1 - 15, et une couche magnétique formée sur au moins une surface du film stratifié.

18. Matériau de transfert thermique comprenant le film stratifié biaxialement orienté de I'une quelconque des revendi-
cations 1 - 15, et une couche de transfert thermique formée sur au moins une surface du film stratifié.
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