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In the surface topography satisfying the equations (1) and (2), the average distance between adjacent
protrusions is not more than 20 um, preferably not more than 17 um, and more preferably not more than
55 15 um. If the average distance is larger than 20 um, the scraich resistance is lowered. Although the

average distance between the adjacent protrusions does not have a lower limit, about 1 1m may be the
practical lower limit because protrusions with average distance of less than 1 um are difficult to form.
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friction y and the parameter of surface topography defined in the present invention, it is preferred that the
inert particles be added to the diol component of the polyester, such as ethyleneglycol in the form of a
50 slurry. In this case, it is preferred that the diol component slurry containing the inert particles be filtered
through a filter with an absolute filtration precision of 0.5 - 4.5 um, more preferably 1.5 - 3 um. As to the
controlling method of the content of the inert particles, to obtain the parameter of surface topography (8 /
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where the inert particles are substantially spherical silica particles originating from colloidal silica, to obtain
the parameter of surface topography +/ (8 /a), the relationship between the coefficient of friction and the
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ci si onsupftangaliy contain garjcies); the peliets 4m o & alsloyn gxirgder ay gre Paﬂqudedﬁ@"t Pslit-lie dis
cont F ot |‘H WF?MP ’Eff27? had0¢ rﬂ @ﬂf°"'61°f shest; 'H'@rst‘ igroppled a0d solidifed,pn 3 ¢agtingjiell

par anet er'° o L"f" ’g\' “"“ fa'a tor ‘i.’f t&‘PF Wth’(ﬂ % f’\ﬁ%’g'ﬁ""f‘ﬂ'é’
coeffi ci ra

wveroe o0y .étges@%e ] é"¢§e,:ﬁzﬂwgﬁ,%‘f T @%Wfﬁ ;"ﬂ"ﬁ%“ﬂ%
with a“hi ghp eé'%e' .sir& o ﬁ\ﬁh @f:ﬁn.a x Zaern ol 'E’%ﬁﬁt of
1 - 5% bypav;ﬂea b o ol il ama pesetn tﬁ % remngf gaA aqarmtlon_

of a fil Mardnidter SSERackP i e‘andi Eh%ratrer&@rdfs{a eQ)%tv@Br?th§ Bt rduBdidn¥ dSHRBE M itteA!
silica pagrédeRt! mventith] @i s’ @mpIey bdqubriial bisal btfeoning GvhBiainahd) sirdishing ik aget er
of sur feacengiamRcdiREIBN .s[frae& edndbdied dnB litadh itREBibHIngR thermsvérbedivatdh fs ddhdubibd afd
friction vaaebint the sthetching in the longitudinal direction is conducted in not less than three steps, preferably not
less than 4 steps to obtain a stretching ratio in the longitudinal direction of 3.5 - 5.5 times. Further, to obtain
the parameter of surface topography /(8 /), the relationship between the coefficient of friction and the
parameter of surface topography, and the average distance between the adjacent proirusions defined in the
§5 present invention, it is preferred to conduct the first stretching in the longitudinal direction at a temperature
between the glass transition temperature of the polymer minus 20 °C and the glass transition temperature of
the polymer plus 5°C, and to conduct the subsequent stretching at a temperature higher than this range.
The stretching rate may preferably be 5,000 - 50,000%/min. As a method of streiching in the lateral
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EP O 311 426 Bl paraneter of surface topography, and the average di stance
bet ween the adj acent protrusions dedp §g¢h 4gg Bne present invention, it is
preferred to heat the slurry of the diol conponent such as ethyl enegl ycol
at 140 - 200 [err] C, nore preferably 180 - 200 C for 30 mnutes to 5
houks, nor eirgstian @ maibbd/in Which 8 tehieuis gsetlds Usnalin gmpltyed Chy stradhing raib indhe lptarabdinection
[err] of timaympeeferably eed.0 et5d times.aThp stebichinglybte i tha dateral [directibrombyd pristerabip tbe 1,000 hat
the s cry#80.800f/miat Themthe Sinisdea set] Erertipatissttingemay nigferally be/canplustedat & amppratuierof
descri bed 7P ué201(C| forah¥l - 160 Seqepdsf B isapetul for pRjininghe @yRtagadistagpe baiwqepthe gdiacent
usual | y %5 Protragipns defined in; the presenfyinyerfian ta steqich the, filgyin dferjatprpldingotion &y 1@y~ 1.3 times,
cryst aI | i z&fﬂeﬂﬂwdé’ﬁaf‘r@t"@Ps the, riing! Iength-during thehegt-selifgt e of surface topography
[err], the r the co e Lon and the
par anet er g‘f‘ ?rmg%%yﬁ'ﬁ% P a["i&'eth?ljé’r"g%‘@a?ﬂ"g bet ween t he
adj acent__pr ot efin nt i rr
contr ol 1{) h%va 'Irh %e%gg\:g gf Jeke n? 9 fﬂ vEﬁ gnx%(j:gl Sq‘?%'r%ﬁl gs {emlrﬁ) t%) tIQe pre§e§|t mv%nt%ﬁ %B‘}? Bwtﬁgds o?
wei ght, nore prgfer y not nore than O. 2% by weight and to control the pH
of the sl uifyWydrshe DiametbPof thdParRRES Where the inert particles are particles
other than silica, such as cal ciumcarbonate and titani um di oxide, to
obtai n t/he prabeolysdierGs Yenioded raniineOsmpR! Ml By Sdubjadiiflg trid i 16 Plagrhd) trbddRent or by
par amet er @lssohihg ftRCiim ir0PEIbrapRéNel. Theresidus i$ Hispefsed tdtHandt Bhdthd edluRENerkddiametor
coef fi Cci enbf hé partidiestis Astermined bhesnpiuhal Fedifénttibn ©APASEC eahBRaesday NoribaSeibakusim,
aver age di ggmaneas lsed)een t he adj acent protrusions defined in the 15 present
I nvention, it is preferred to add to the slurry amoni um phosphate in an
anmount @p (R Sontenpof(REtigles wei ght with respect to the weight of the particles.
h”u& ng any type of particle, to obtain the parameter of surface
t opogr aphy pgiventsyeh ?se‘?"a’!qf@hﬁﬁiv whigfedigialies the, golyasier iyt @pes ot digsolve the ppriiglesdm d
t he paranef d(ﬂ"‘% a?'!rea%f"w 69‘!9 °'sé'ﬁﬂ°"tﬁé'sﬁﬂ?’ér* Ivgitert T cesulingt isenyiyoRe
adj acent_ pF?ﬁ dE oo é ?I?irttl'o' X ﬁ’t’re?ﬂ?d tl‘? f'g?’@“' rs@?"é'PQ ARVES
ad] ust the %&% ?;(Yg gé ét fesa )Jl n?;w e ws e ly@ntnf ﬂw gh
b lza , '¥|e T 8?
W I

content 20 Lok u

control | i nge,:ﬂ oo k1S 'u&agg% ggl{tt%ci%ﬂtihbé 4 Idils gailaés @‘g fati

t he copol yygh E %l) ? %W‘ﬁ f oNim.
the mastgr pellet efore t ormatlono e film wth polyester
pel l ets V\'h bry%hi%@&n drsvtiny ('%eh@i@ﬁt%nd’é&é&lﬁlat%ﬁ Paafletfd €0 have a

crystalli zatlon paraneter smaller than that of the nest er pellets, which is
preferably 55nhe c§QbiRktichGromoling dabMicisitlan, thd érPdtalizEtR p&rasnATE] b6 Qe AHER QBRGA S

i ncl ude anpssaphiidwel i c acid conponent and a 25 cycl ohexanedi net hyl enegl ycol
conponens, esheailigrdms df Bearhpgd & @ét.in the DS amEtheiesed at $0B - O @R Sintikiis FolloabEts) rapid
particl es asoinguiniligiid @trogenhEhenapidly rtoalsdosamplocisl higsdadt at Gl @ atrel(* Gidingie aed &eaghsdy
addi ng at laelitn empergiwrindataimibed. Thé bealing iglcyrtialed Se Hai@tnind tHer pmak bffties ganerafnn of
conS| st i ngcw#talizationi heah foonhe glasksstatereiha diuis Wateanined (reridis , definad ga feswidcaystatientids

i t hi uteMeeraELTee 81d e evetalizaiop pegelend Tt définetasdbe diffesend? between TegekTo. -

corrpound" ofTep‘hT@)s horus in the process of polycondensation after direct 30

esterficat |g % ggﬁtﬁa g;f@;g?sgzs{}‘%q% "F@'“&dyﬁbygﬁ%%"gg%'"g?ﬂwc'eﬁ Anq ‘He l’-\h"és( e ég'sehsoEZf
pol yconden 0 g‘. é?ﬁa -
ester of tRE" ﬁgﬁ’@é’? SRPF s e Jyﬁ'l?f’(fs r:% RORT Pewepn:! t%‘? %T") a"Fh'Ee @oﬁﬂ@dﬁd el
cal ci um maAg i um manganese and |ithium which nmay preferably be herein
used incfu deS such as hal ogenides, nitrates and

sul f at es; g‘?g%#r%?gcﬁoglgﬁn ssaE{ lgzs§'?u ¢h as acet at es, oxal ates and benzoates;
hydri des; anabdRs surttd Rdobs BRb4IRk R Thaky BOheasiSt UEAY o ASnririly raealame
thereof . PLeb&S bifineds nidter FikRS r&ﬁhn&é&%é@éﬂ@ﬁb%aﬁﬁadﬁ%m KARbAJusHE Y

her ei n g egsshyUripitiig e aBWIRY ®Rditidagiosphor ous aci d and phosphoni ¢ aci as
wel | as eskadiss ofifig o RLEHINY NeBdS: @5t her eof . After sufficiently dryi ng t he
pel | et s condadiofTodchidgMeflle:SIwg | bed anount of inert particles (nore

parti cul ar Lengthaf Meastred Bortidn: t inen mast er pel l ets containing | arge anmount of
particl es @autokf Ydhe: @0 west er pell ets which do not substantially contain
parti cl &) Raisidetepputed@teordingdo PRIH76& a known extruder and are extruded from a
slit-1ike BFanddie ae caculiediserceardanes vith i fdlovinggatios:r] C in the formof a

sheet. The sheet Is cooled and solidified on a casting roll
= (the third highest peak height) - (the third deepest valley depth)
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to obtain a non-oriented film To obtain the paraneter of surface

t opography [err], the relationshi gplyediveseg gihe coefficient of friction and
t he paraneter of surface topography, and the average di stance between the
adj acent protrusions defined in the present invention, the ratio of the

wi divr of Be (hphighest reek beight) - (e dehter inhvalkleless of the non-oriented filmis
preferably 5 - 30, nore preferably 8 - 20. 45 Then the non-oriented
filmis biakithe Pypmeles leler degcribpd. Blouerage of 8¢ Evesimeayrenetingiowsequent i al  bi axi al
stretching or sinultaneous biaxial stretching may be enployed. It should be
not ed, ®ho Ft'VetsPPo?PVP'H"‘%?&erYLBmQ?ot ain the par arreter of surface topography
[err], the atronsgrnp bet en th coeffrcrent o

par amet er o EJ? l % l ° hgts b lE}?‘ln‘atdhg""‘k'
adj acent %’i’ t"? Al é%%ﬁ ; ne uwe ”f“g‘aé' 'r% °a?hn °hf"°c5’h°t;'t"~i19na °§ EQ 'ch
enpl oy, Sejll Jlt e @V bro {QICF@ %r@h %000

| ongi t Udi IQ@? uﬁe? ¢ MbBre! ﬁ\e fhtsfs f{-ﬁ

transver Sr‘ﬁe-ﬂbr&ﬁ&ﬁ hdhbth! '?he% ﬁ'tfn@d ﬂ)rte o?ttﬂeeﬁeﬁ édﬁﬁmb r?evEI eand the

| ongi t udi Rberdds HAKE loBRinddSioCRE ﬁ“"'ﬁ\t ;ﬁﬂ( éoﬂntﬂ@ievél%&ﬂhé&adg ACRE R 1l Peak-counting

pref er abl gven@ whieis the tniMbor b1 BsRP B Zofd i Mo 2mPth Fodiing ol ttJetodtivb Spdcd veilies ¢ is
| ongi t wdi dfihedCs ihédst ON of 3.5 - 5.5 tinmes. Further, to obtain the paraneter

of surface topography [err]), the relationship bet ween the coefficient of
friction and the paraneter q{l_§urface t opography, and the average di stance
between the adjacent prgrasigon 1 sent invention, it is
preferred to conduct the fi rﬁélg?r?t%ﬁg [hrtépﬁeélslonglret udi nal direction at
a tenpé& ature between the glass transition tenperature of the polymer mnus
20 rr] C and the glass transition tenperature of the polyner plus 5

[err] C and to conduct the subsequent stretching at a tenperature higher

t han t hi s©}Rafrgeive ndex stretchr ng rate nay preferably be 5 000 - 50, OOO%mn.
As a rrethod of 1 direction

oo o i §‘°tf - ar%v' P [
e 1 @ e Bl 2 %%10455 2 2y P%f”é gt ?L’Mﬁ%@ &t gghrheeer?%;"t?ﬁ g

rate in t eraI rectron may preferably be 1,000 - 20,000% m n. Then

the film R:Jﬂ Bt Rediive hdlEsst I’heﬁ% dnl N FnilkRass Pr ef erabl y be conducted at a
terrperg,tu(lrnz o? 170 - 220 [err i%% 0.5 - 60 seconds. It is useful for

obt ai ni ng t kg RY¥RLERIKeL Wi R Qi%cﬁHﬁtoY\@lﬁﬁhe&ﬂﬁ adfifd AN refctivl bl B it Gire€lRh bined
in the prtﬁmaés df RViRAotiehbd iitn SbiaiRdCly fubify thb il biNa10PE ahdinBh aftesémgrtﬁ&tuhm.ntno
1.05 - 1.13owbd1B rapRISEuONHgah liguidlnif&yen ake. dbtdnhii®B by the sarhé eethad ad RNEG) helkitié BO
the heat remdctivengiico$ Maibiimaglas AB. Det er mi ni ng Physical Properties and Methods
of Evabsuat | ng Effects] 10 The net hods of determ ning the physical
propert i e) Avelage Height, iIStantidnd Depfationcat Height Distrbirton, Fatrdssant! Daostendt Sernab Batrisioys t he
effects are as follows: (1) Average D aneter of the Particles 15 The
pol yest er i Ysikgzpseasting elestiomiceosenpenof the ftivg-detdstionsiyby (RSMr3200 miaeuteciuredh by Eligtiess ma
treatne nt CeorlidyJaprnswng [ugedh ghet height of|the pratrusioesnis meayred hy| scanming the syifage of the, film

di sper ¥edeiting denfiah s99icarel thenauriges efntee b foy gawo. diihg elgllr of arotusiens Jhyst negswed jiss
det er ni nefEgfyr fee'é?re'r I"faﬁ 8'[°°‘§§'Eﬂ ﬁ@ﬁt"aﬁ%’r’m mdrfﬁrﬁﬂ'%?&ﬁ?f’e dyy °'PBP¥ H%?
Sej sakush‘i?ed t‘sf e P §e°ﬂ"

rs nl 1y F\ r o n
0- CP' Oer %re |e% v ‘Trit 6 IEOB etptgscalu % |r aradgsrs
partic e rg (§ |on d in trh %~conv rted
di ssol Ve éhf‘o éEdarn rﬁtr %Pg Hid
particl esfoar .sw@e%gumem i trﬁtgs aﬁg @ut traa ue | al
scanni ng 3 %fghtsof%@t sy thdh 28 n‘?ﬁ@re Stﬁrﬁ‘rrlrtdmfit n%%&‘ihle%&n QJviafB‘r‘; (ﬁ‘rﬁ of thef @
sol uti on REAK disABRES RRNEIdReH byt [38st rsqbara%grésaorphsaru\ge% height distribution of the

s0 protrusions as the Gaussian distribution (a Gaussian distribution of which center is the point of zero height).

The flainess of protrusions B is defined as the ratio d/H of the mean diameter of protrusions d to the mean
height of protrusions H.

(9) Coefficient of Friction y
85 )
Using a commercially available tape running tester (TBT-300 type manufactured by Yokohama System
Kenkyusho, Japan was used), the sample tape is made to run at 20°C, 60% RH, and the coefficient of
friction y is calculated in accordance with the following equation: .
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additional solvent is added to the particles and the resultant is heated,
foll owed by centrifugation. Wien t hep g8f1isest peak becones unrecogni zabl e,
the remaining particles are the separated particles. Repeating the
centrsj fugation twice is usually sufficient. The content of the particles is
def Mred as the ratio (% by weight) of the total weight of the thus
separ at ed pax (iih@gTdo the total weight of the film 30 (3)
Crystallization-pronoting Coefficient and Crystallization Paraneter [err]
Tcg The cryverein [Ty isdhe terriosrimite enterifo side Ard F i He tensian inriee @4tige sida. iThe, giameie of the
par anet ef Qe s ey the waterial of tha gyidle i3, 3YF7G (urfpegrougnepspf 03R) the ainding angie.is « rad,
mi | 1i gr ans 2 heruenipg,gpeed is 38 gminy  he DSC and then fused at 300 * C for 5
m nutes, f owed rapi.d cooling. in liquid nitrogen. The rapidly cool ed
sanple is ﬁ‘lé)}af'g'ﬂs'caggcgs'ﬁyg’i]gexﬁrfssié)'"%)’% nute and the glass transition
tenperature i rnj - | ' i C '

Hre 5o 4Ghe ’Uis@c?sﬂ¥ a ﬁ‘wlﬁ:@é‘%ﬂ% olugem.gc@ﬂgqn %%hlgﬁé@g@e&%ﬁéf?t%a&

of the gen atl on hea rom-t gl ass hus
determ ned(;%%é ng?.éﬂdfet)g‘lgvxn@(f f

as the cold crystallization tenperature

[err] pTCC %}Qﬁc they ckypi@l | i zation paraneter A Tg is defined as the

di fference between Tg and [err] 40 (Tcc - Tg). The [err] Tcg(l) of a

pol yest a6 em&tbia i E=NEoitidh bivcoli§is@lent @dcoditper 1, OB ftfiel vidight of aiSoiel oly@ér der Taoall df )
of a pol yesbiant 3Au0 My uslaty $.2)1K i¥ the Hagginsy conktatt(D.943). The bdh@iop Asdokityl 488 tHar ivent
renmoved ar eiscoeigySe deasurddh asirgrQstiaill viscahsetér.on- pronoti ng coefficient is defined
as the difference between the A Tg (Il1) and the A Tcg(l), i.e., [err]
Tcg(l1) [edn)Dersity 4) Surface Roughness Ra, Rz and Rp Each of the surface
roughness values Ra, Rz and Rp is nmeasured using a comrercially avail able
surtdce r oughte Slifferppeacbetyesn tegdansityod dhentilmsandete dengity. afGherinat rartitiesr & (etinpd as
Kosaka Ken i of ingd pariclgpys density f dim). Erepdensiiy ) therrarticlas prsihe genstinefi e dimsare
Radi us of Tepsusd ax®llewsi ng Needl e: 0.5 [err] Load of Touching Needle: 5 ny
Lengt h of l\/ggsureﬂ Poggqiis%n: 1 nmm Cutoff Value: 0.08 nm55 Ra is determ ned
accor di iy PoPBRN 4 'rest ®and Rp are calculated in accordance with the

foll ow ng eq in:Rz:.‘];J:%e hird. highest p helaght) - (the third
deepest vall 3‘3533"5?%3' nprt par(' '%)}nﬁaﬂrggl?ggﬁ%zﬂfﬁ witﬁ?'ts% ?‘ghest peak hei ght) -
(the centeg, Mngﬁoygdnpe) In the Exanpl es | ater described, the average of 20
times mggsurenent 1s shown. 5 (5) Effective Space Volune [err] of
Protrusions Ik tdafsity 3o TN REhedtred Usifg’d derlsiiegradidnt 866 of BHEIRIRRSRarekihY e Ok
the sanpl egfig.m are obt ai ned. Peak- counting ?evel s with intervals of 0.005
[err] and parallel to each other are provided above the average curve
(center cugieebubbingt he obt ai ned curves. In the region of the average curve
between sshe two points at which 10 the average center curve crosses a
curve, if a pomanstixt pigaentwithttiecfoliowing agnapositionie appliaismdiss filth avitip @ glevic® tolt toatay, and
the coated magnetic pigment is magnetically oriented and dried. The magnetic film is subjected to a
calender freatment with a small test calender apparatus (stesl roll/Nylon roll, five steps), at a temperature of
L/ '70° C with a linear pressure of 200 kg/cm, followed by curing at 70°C for 48 hours. The coated film is siit
40 into 1/2 inch to prepare a pancake. From this pan cake, tape with 250 m length is taken and is set in a VTR
cassette t0 prepare a VTR cassette tape.

(Composition of Magnetic Pigments in parts by weight)
45 Co-containing iron oxide (BET value 50 m?g): 100
vinyl chloride/vinyl acetate copolymer: 10
polyurethane slastomer 10
polyisocyanate 5
: lecithin 1
50 methylethyl ketone 75
methylisobutyl ketone 75
toluene 75
carbon black 2
lauric acid 15

55

On the thus prepared tape, 100% chroma signals from a commercially available television testing wave
generator (TG7/U706 manufactured by Shibasoku Co., Ltd., Japan was used) are recorded using a home
VTR. Chroma S/N of the regenerated signals are measured using a commercially available color video
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| evel ong time or nore, the point is counted as oné peak. The number of

peaks is determned in the measur gpryy11l28@4h. The nunber of peaks is

determ ned for each of the peak-counting |evels, and the nunber of peaks

obtained for the "n"th peak-counting level - is defined as PC (n). If the

f i r 8¢ p e aoise-oeaduringg agpevates (325971 vieingthctdrét by Shibaspkuo€o.plddk dapas wae ugpd), Shis Malue
"m't h coupsingreglel dvhele, On the othérfhert, & pancaje at etapadnuwhich[thersaine signatsiis mpaffonerbabores

fol | ows: §rerecqrds G'@)Jemfarmmakw a|tapgdontalming no praviusly gecorded #lqrels)uqﬁt!'eﬁammﬁnd

measur ed Y$ip ggnagnetioipld rerserntien prchity speerrint sysigm de-g o BPtMer bmenufastured dg SO

t he | i ghtJapswripdthe shromy 8/Nghthadpiphed tape mmwrsdﬁétﬂrﬁgt@%ah%#eéa%b@wg

and the nioss litherfieprpasp in the,eynma M Ay B) 9 ‘sz?;hﬁg‘t g]" (g

I ndi ces iR "E¥8@0pd 9ubbipg. apd ibf is-ppfilesk hae 40 4B the\iare igp { PayaRsg qubkingn ¢ he

di rection % E}lgknszss of a filmand the refractive index B in the

di rectlo SCPKT ERAZLEL of a non-oriented fil m obt ai ned by fusi ng the film

el e S el e
untli ( Al bse i
Of 1 ef r aChip bl chER tﬁesscffe s HGrthod S Mt noralchds Y féfn%gethe'f'dr% {rosicaingd’

Devi at i ongffis balugBd tdbes hibh, RHA it KBt 1eds! tRANNS S&atéHas! pbl ORI of Ao fabd E@Q&med the

Protrusd OgfutchsésREingd ot il 9 GvahlaE to e r 0scope of the two-detection type
(ESM 3200 manufactured by Elionics Co., Ltd., Japan was used), the height

of the prigkampispns i s nmeasured by scanni ng the surface of the film 40
setting the flat region of the surface of the filmto zero. The hei ght of
pr ot r usi ons Enbedimant at the culesest inveativn f wikt mewl be odesgnibedringmorp rdetaib with nigference tte rthe
(1 B%Agzmdolmhaﬁmmﬂ%d by Carlzeiss Co., Ltd., Germany was used) as gray
val of 256 grades and the inage of the surface protrusions are
reconst r ugemEedn t he i mage proce55| ng system The circle radius is

cal cul at ed fromthe area of each rotru5|on wth not Iess than 10 rades

whi ch ar e Lhy' rYLOR%IEIng P’f’l‘ d?' ith 3B avery
cal cul & %}II"J F'%' l %QL 8'9 '?:TP? U%ﬁ ons
d (nm. c f' L 33 oh’{'/ ﬂft)e ‘Ev?hl% ] WIItF ns

def rc an ea«élon W ep thal he rgact on _pro u f' h an
:ofot?uls'ng& g et;%?c? 394 Em 941 sy, y wib ﬁ {aa% o aa’°a“'°"£ted
lyeth t
500 ti dﬁ@a]&t B rhihSo aé.wy S hor 080 Y0 S IAE SifahBlopa tre'og not

| ess t Naneéls WS sol- BEOATRE BthbrEHalM) by |§|c rﬂrgatlo%“ o6d38! philR® o haiptiieHe Q?e\ﬁhtﬁ&ldt@ﬂlth( nm
of the heangmmsitl ViskhsitP bt 0.62Mand laryeliSstibradeRiholy Al £281705E WafoSrdpBdt e MRBd with
deeni NG t{he atiRé-G8akribal FabtbrBolidtOR tAY ralid@ o&n thelslibd eRticRILBNEH of 018% G UBRhEThe
di st ri butmidl feBetéSaers oA driedl untidrirdtibddPrestiire (BIMoRE) a€ E30F € for i3holirfiErh® BstilingPhlletL T 0
hei ght ¥s. wednefell tdinexBadied andpverd Hse8li 20800 * CEThe |fused palghdr Wasloxtradddt@mr thd éxtrudbt bhdof
t he nean tbe evedesirshedt wps @bund h @resstitg tiomiwile arsedate tempglatureodf 3pT @ tor doeli apd Solitiify ( 9)
Coef fi ci ehe stebt tbrobleiniaown-pridafed [iim. (The zatic ofthe witihadf|the deamnteadiltee spinperelr slitiaitieg
tester (NGB thepen-pianted fityt wasc\d. Fhe nolismisddinDyast syatehed ik e dongitudigal disestioa s
us d)=, t he 4§6§m95 @etfa'p'ealll@gﬁaﬂus stgtching, wag COEQJJ"[G@ finy PQI stepe Wilirg thetlifferenes of the
coelTi ¢ efifeungiprential volopity pf {woj nairgof rells| The Skptehing Jemngraliae e frst. [§eqopd thirg Iaf"bwfﬂlg
equat i on: step was 70, 110, 100 and 120°C, respectively. The thus obtained uni-oriented film was stretched in the
lateral direction to 4.0 times the original length using a tenter at 100°C with a streiching rate of
2,000%/min. The resuiting film was heat set at 190°C for 5§ seconds while stretching the film in the lateral
direction to 1.07 fimes the original length to obtain a biaxially oriented film with a thickness of 156 um. The
45 parameters of the film are shown in the table, which are within the range of the present invention. The
scraich resistance of the film was excellent and the film had excellent dubbing. Both surfaces of this film
had the same parameters.

Examples 2 - 8, Comparative Examples 1 -7
50

Ethyleneglycol slurries each containing one or more kinds of inert particles having different diameters
were prepared. After filtering these ethyleneglycol slurries through filters with different absolute filtration
precision, the slurries were subjected to ester interchange reaction with dimethy! terephthalate, followed by
polycondensation to prepare polyethylene terephthalate master pellets containing 1% by weight of particles.

55 The master pellets were mixed with polyethylene terephthalate pellets which contain substantially no
particles to attain the prescribed concentration of the inert particles. After drying the mixed pellets under
reduced pressure (3 Torrs) at 180°C for 3 hours, they were fed fo an exiruder and were melt-extruded at
300°C. In this case, the ratio of the width of the clearance of the spinneret slit to the thickness of the non-

10
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55
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A biaxially oriented polyester film comprising a polyester and inert particles, which film has at least one

surface with protrusions formed by the existence of the inert particles, the surface having a paramster
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1. A biaxially oriented polyester film comprising a polyester and inert particles, which film has at least one
surface with protrusions formed by the existence of the inert particles, the surface having a parameter
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5. A biaxially oriented polyester filmaccording to any prec
wherein the inert particles are 2fpga11 95§84 C pol yner parUEMﬂ um",””",
biaxially oriented polyester filmaccording to any one of cl Lt

wherein the inert particles are crosslinked polynmer particles. 30 7" 8

bi akial | y osfisertdce tbppgraphe SETR) 6fi 0l.into ATC the dvenage tdistandeatiolnedn adideent @rofrusidne of her t
parti cl es asugfacer imingl iohkes thany20cire,- Hé woefficlentoet ridatiore ofcthe elirfapee pndnthe iperepéterr ds .

Pat ent ans pr &faes torograghy sBiistyini de fgloviamequetione(l) ®di@est erfil m unfassend ei nen
Pol yester und Inertteil chen, welcher Film zum ndest eine Qoberfliche mt
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b hb h b h ls.2 ,
wglr)]aelf dg; t Egeggs{%}g(% gegen Qe .e ] ﬁﬁﬁi&gr %ﬁ gan Fla‘ﬁ% r]s § Lpn?}rrﬂ%%nrs aad 5 i€ sQangard Qevnatlorgof
n 0

ber f 1 che 'O%Ofgro{m ter den fol genden d eichungen (1) und
(2) ge“f'zgeﬂbm‘(‘ Yo ctordl 1 Inh¥reir - averdgel distacd Bbbwebn Qujdzant
(2) 45 wor o| tus % dn%d% g( h@rer%‘laﬁ hb ﬁﬁ:éga t EA n‘cee ?Ed:ace:t

Er hebungen sl%n Wﬁh ShelgH 6@@\"@511"{3 Li@g 186 Lt MRERY QfitbrBhde Watehe average

Er hebuggen height ofprotfkigns! vith aOdidn®itdr lolesthanPP Lumaunll @ef dvérBgetight ANprdidish with a
wor i n der niibrhdtéof1 ADEmasdlozVe.2aaen benachbarten so Er hebungen mt

ei ner Héhe von weniger als 0,08 amnicht nehr als 10 am der

dur chschra t Albiagitilly oAdeddapolyedie ilrrcdtbadingt®o chainh brudtegye 3, wheteinathe@ystdiidition piomothg08 -
0,5 urm 15 eoeffifiént afthelinett phrticleBisfrbthigharzthani5sChen der durchschnittlichen Héhe
von\CErihebungen mt ei nem Durchnesser von weniger als 1 amund der
durchschr f & bladall qrigntsdeolyester fimasbriding:tn amy rrecediing-¢igimyheteinghesdifferapembetwesn the am
0,02 - 0, 42denpity,ohthp inad particies agd thesdensitiaef therfinelsmptanarethard$Seiam’er f i | m nach
Anspruch 1 odor 2, worin der Kristallisationsf6rderungskoeffizient der

| nert t ei 1% h&PiEplHoRed pelyestsy Eimqagoqrdingfo any preceding clgimoWhesgin Hp|iner Ragiples pre

Pol yes®erfi ?’H‘i‘“f?a?@P{mB' W@ﬁ'ﬁeﬁer vor her gehenden AnsprUche, worin die Differenz

zw schen de t r e| | ¢ en und der t.e
gr 6oer aI S gnh ?‘e %p ?°§?<r| 0y g et?fégfnsq 81V§/8re{"etlr‘q‘ ‘T'Hangiéﬁar& nem
der vorhergeﬂengen nsp worin d|e Inerttellchen 5 or gani sche

Pol yrmegt gl | gl R SRnte po@s%i‘ i ad&Brh Ejja&h.eé WRleM iR %sft IpbAURALE cRistiRiguder
Anspr Uche 1gidbss-dhinylShiehe EdpBiyBiGhitrbharsdien vernet zte Pol ynertel [ chen sind.

10 7. Biaxial orienti erter oI yesterfilmnach Anspruch 6, worin die

| nerttei lpakmtanysaémt zt e Styrol - Di vi nyl benzol - Copol yner m kr okOgel chen si nd.
Revendl catlons t5 1. Filmde polyester oriente biaxial ement conprenant un
pol yesdsert. eBiatt Srigntidrist Raljoe®rfiint) @miagdnd bikshLrdlysstér! Uit eAtdilchan, WelcH8NEilnS tlinfimies
avec des preabemriticteadit aitgrung dod Vdrtandeagsins der indritetiohies uspabiidetk® Ertpatrigbreativasist,

i nertes, wobei die Oberfisiche einen Obserfléchentopographieparameter /(8 /s) von 0,1 bis 0,7 aufweist, wobei
der durchschnittliche Abstand zwischen benachbarten Erhebungen auf der Oberfléiche nicht mehr als
U 20 iem betragt, wobei der Reibungskoeffizient der Oberfliche und der Oberfiéichentopographieparame-

40 ter den folgenden Gileichungen (1) und {2) genligen:

y2 0171 (8 /0) + 015 (1)
yS 0171 V(B /o) + 025 (2)

worin y der Reibungskoeffizient, 8 die mittlere Ebenheit der Erhebungen und ¢ die Standardabwei-
chung der Héhenverteilung der Erhebungen ist.

2. Biaxial orientierter Polyesterfilm nach Anspruch 1, worin der mittlere Abstand zwischen benachbarten
50 Erhebungen mit einer HShe von weniger als 0,08 um nicht mehr als 10 um, der durchschnitiliche
Abstand benachbarter Erhebungen mit siner Héhe von 0,08 - 0,6 um 15 - 150 um und die Differenz
zwischen der durchschnittlichen H6he von Erhebungen mit einem Durchmesser von weniger als 1 um
und der durchschnittlichen H6he von Erhebungen mit einem Durchmesser von 1 - 8 um 0,02 - 0,42 um
betrégt.
55 _
3. Biaxial orientierier Polyesterfilm nach Anspruch 1 oder 2, worin der Kristallisationsférderungskoeffizient
der Inertteilchen nicht héher als 15°G ist.
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ol y est le coefficient de frottement, 8 est la moyenne des protubérances et ¢ est I'écart standard
de la distribution en hauteur des protubérances.

2. Film de polyester orienté biaxialement selon la revendication 1, ol la distance moyenne entre des
80 protubérances adjacentes ayant une hauteur de moins de 0,008 um n'est pas plus importante que 10
um, fa distance moyenne de protubérances adjacentes ayant une hauteur de 0,08 - 0,5 um et de 15 -
150 um et la différence entre ia hauteur moyenne des protubérances ayant un diamétre de moins de 1
um et la hauteur moyenne des protubérances ayant un diaméire de 1 - 8 um est de 0,02 - 0,42 um.

35 3. Film de polyester orienté biaxialement selon la revendication 1 ou la revendication 2, ol le cosfficient
favorisant la cristallisation des particules inertes ne dépasse pas 15°C.

4. Film de polysster orienté biaxialement selon toute revendication précédente, oll la différence entre la
\ densité des particules inertes et la densité du film ne représente pas plus de 0,65 g/cm3,
40
.B. Film de polyester orienté biaxialement selon toute revendication précédents, ol les particules inertes
sont des particules d'un polymére organique.

6. Film de polyester orienté biaxialement selon I'une quelconque des revendications 1 & 4, ol les
45 particules inertes sont des particules d'un polymére réticulé.

7. Film de polyester orienté biaxialement selon fa revendication 6, ol les particules inertes sont des
microsphéres d'un copolymére réticulé de styréne-divinyl benzéne.
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