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The present Invention relates to a biaxially oriented pol yester filmfor
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1.0 % by Eviges @ megnplicrengrding mediym gompriging this Bidtiaihe orjeatod P@veatnrf&verdaajaasquven e

di anet er |f?\"“?‘h'§°"&°" EP 0 490 685 Bl range of from 0 02 to . err and a
specific rody Q‘?fﬁmf’ t'?’a?? QHPd'f"P'(ﬁﬂ‘aQ tig

0.01 t& 1 V% t}z‘ f"

al umi ni um oon = t@ag r?'é?'?mf@ " t "? e of
fromO.1 th_ % wi % 2 oggﬁrr " ppo the
m xed a+

ol yes r ans a u i ds
pol y Bae Inirfl ofth fér ush cordmg

| n which eac é‘tfctréoG frg h\Q&‘r ﬁ&a f)ﬁﬂﬁs ES%&H{’J ha@%ﬁﬂd@?ﬁnsﬂe)ﬂs& %Pé‘xaﬁﬁl)! St al

form and irhhd apes, d&@iBtaB&a&nﬁu n@ﬂ yékc& YriSdcHEppl étﬁh@ﬁnsﬁﬂ&&b&&%ﬂﬁrcreasmg

parti cl es.derki rohigedbnéie) abbrain ahdlemAlIBiz6s, bitlFacedrdo ! tidPolediét Rimas a SubdiatdAdd een

wei ght of sfibhghTéqie 16HaN6 b Akt strficsNuBAGy, Gicellént Rahdidbillty andis@ial thidknesh. ¥ - t Y pe

cryst abs f or nThelpibadnt pventichvwalbe\furthek debhiléd by Peférence o B@mplesei ght of an a-type

crystal f or nThb(hysiaicbrapbrty vaiuss add dhgrastaristipstin thé pasent dpgification)indiuding Egdmples were

Si m | ar | y nmeasurdder ddfioadasffafows, - al urmi num oxi de, the m xed (a+y) al um num oxi de

has an aver agpAvpmad paticle ddimete(DB: of 0.02 to 0.3 [err], preferably 0.03 to

0.25 [err], ancﬂ’a&dwwmqﬂ&lmrﬁamtelawm@ﬂtﬂﬁloalmstid_mem[mlmodgrcef@ﬁmﬂeﬁ 60
t 3~1004h{ er rly/ShimatzwCorvosation), @ mslmpﬂram @Rulgtive gurveof partidlesiofindiKiduplsiamatars

entire pore a4 l’rﬂ@%"t"ﬁ'ﬁ"‘#‘%ﬂf@ ecasip ﬁ@m resultant eentrifygal padimentatiogcurye; Indhesumet pe

under st ood t'FFéYP e %%@‘Qﬂé@@? a g} masg gerpant wastead, and the partigl diameter

pol yester f |‘1° &Fﬁ@@&?ﬁ’ﬂf?’?ﬁb’l”? o Bige Mezauring fnghs

Ts
bi axra“Jy or %E‘gﬁggé ndrﬁ repI acing the [err]-alum -
(5]

num oxli de WI {?ﬁf '%’h;: a%"%ﬁ OXI%mvar ggm&bove BET

he m xed (a+y) al um num oxi de

description M}h p"

bi axially or(t nt

provi ded by %fﬂ@a% dru égﬁcﬁﬂt ?a?m a&sln&a?(&‘;fp)(m%ﬁfo%m
filmfgr magneyqgy, 'i%:% '1%; rﬁmwiI i 1), DluRerall2 MdichteS 8 hbion cbheBAbk, nGiHe §0
provi des a NRgmes b 11 MRk rolsRhrHatar PRBibskss 2 ihsibdetockdt fhisHumsraP? inGiddiee d
pol yester fifixsa ol thade STBSINBIsistoel SULST4 (b¥ér AR Metb BXHRE Burfabdrolighfless RAS DL L)) ntf @
nmagneti C r eGhdral HOuEdicERE b teisionle@BIGHIGIB; niintsidd 1 Zib Ai§hide@oNer andRymeid 13 iRdidiRe a BRe-t he
bi ax- 25 | alplrgel.ori ented pol yester filmof the present invention as a
subst r&t e by aUnaer aroghvicahmedt having afteniperatusengs 26 C and arbgmidity®f 60%, @diln cut & a width of -
conposi ti on Zinghrvess alioseld pyrurkfristiahally)ata rata gf 280 co/minutadrea cantact with theffized rodralgnet | C
i ron oxi de (emglg$ = (]52H1BQ)rrediani52C)oWheni atensipn T ftdliecniet]was edjusted ftac3& gowithdectension
met al powdercofiteolier 2, and gfter thedilnuran 9G:m, anoutiet tehdian\(T2:a) was detectad with the putiptersion diy)
with a binder, and coated on the biaxiglly oriented polyester film
(nonmagneti c support).



The b| axially oriented polyester filmof the present invention is
particularly suitable for use in rding 30 medi a of high )
gquality containing a ferromagneti m&&%ﬁe powder. Magnetic recording
medi a having a polyester filmas a substrate have found extensive use, for

exanpl e, |n leptereand thesenning frigtinsoaftigiaat (k) wempalauiated amthe basiscf the foliawngwauation. i n
such appl i cat | ons, there hasWb®4H303)egllcid s P-A%PlagdRBfd for hi gh denS| ty

recordi ng an# Pﬁmﬂﬂh%% and accordi ngly, the pol yest er f|

substrat e has |(‘f°é‘8"'f“ba"ﬂ ‘P BI°G‘Hr| CI t

excel | ént handl i"th °‘"°‘°°" on
wi kLU be furt '%ai;‘*‘ff'.' A un 7’

val ues and c "'lav?,% ?e ég\j{w L’llan 'I es
wer e neasure

Particlgs we tﬁdlfig:;dng I{D %‘iﬁ?t f, aEi U@g | cI

anal yzer (m)de'l 0 supp I madzu rporatlon) and t here

t heir anmounts cal cul ated on tRe = o] £ |rdxul tant centri fugal

sedi nentation curve. I'n the cunmu- MatYQe curve, a particle dianeter
corresponding to a 50 nmass percent was read, and the particle dianeter

val ue read was Irckaé praseet imn@ntian, tissnisasuging lpagti waslset atl1.26verh,caind the messupmeitivas made( See
"Particl e Sions pbitiasshavingihehaaburinglegthcThe tiyes]argesPridhedddivaluéDaine extigded,atd Bywas

Ni kkan Kogy oexpressed in.terrh§ of an avefdgp oSheereinéining fivenfeasticedyaless. and Entire pore

vol urre:  Par t Sr$ceaichuesistancrcand abresipnirepistances peci fi ¢ surface area and an entire
pore V&l une acdbiheisamy apeargiussisthabehonnid Fig 1 andaseddardhermensusemast of the rinping friction
Qiht achr onecoeifiFipnt wk 3 ilmusealiowsd forun-200 514t a sentact anpla 4t 307 ‘F‘ér'?‘f of 389 miminuipandpt | m

was prepared a cunul ative curve of pa5£| cI es of individual dianmeters and

was neasur eo"‘f"i’!‘l’?“ﬂ"ﬂ'ﬁ?flsﬂ 4‘1’9!' f"d‘rf“"é&llﬂ"‘l"f’&’i%%‘ °&S"°f e filg\was eyalyatrg on gbrasion
appar St us shBff I m qes hq 7;‘;{“"’% P%:” Im$yrfAser al 1 | ndi cat eg ag N
unwi ndi.ng ree ral s

8, 0 affdl 11 Ly %3 %%* i iEpe g RN Wf'Eﬁﬁaﬁsuafeﬁeéﬂfor

(inlet), nurrera

(outer di amgfe Eie d s rfa ;rla&&?eq b&%&ﬁmﬂg&j %%%L"?grgd ‘F‘%tgg'lﬁd'w T

i ndicates a tengy el 6§ “g‘rgu 9#6 eg acd?&&ﬁ%l&éﬂ-co m}l'i%f%%de roller, and
numer aby 13 '@hlﬁa%n?&a%ra% fustUp T er an environment
havi ng a t enpes. &b dbrdsidhldust Wafolind. C and a hum dity of 60 % a filmcut to a
width of 1/2 imabragiehdustiWa®¥igrlylfeund.Un (frictionally) at a rate of 200
cnmimnute in ac:porm@siédustiab Bledrijfourd. Xxed rod at an angle [err] =

(1521180) [ er r | p: Abrasith dudthedvly adhored. \When a tension T[err] at the inlet was
adj ust ed t 0 <Evalgption érisciater> t ensi on controller 2, and after the filmran 90
m an outl et tAeNes@atchwesfound. was detected with the outlet tension de- 5
EP 0 490 665 B 1tefiscotchesaweesfound. running friction coeffici ent ([err]) was
cal cul at ed on @ Géo t5ecratchesiweretfound.ol | owi ng equation. [err] = (2.303/[err] (4)
Sur f ace r oughrik48or mure scratpheganerafeundur ed for an Ra (centerline average

r otghn®ss) dE)Ssratphsmsistapce pt slop-rajeepetition: A chart (film surface
roughness curv th?/\ﬁ@%?%‘f‘%fﬂ?‘%%‘édpé%eré(f?"“}? easusRimest af the syn ess

f dt n g sunni prﬂ@ e’:O
adi s of U2 % | wﬁf %ﬂ‘ iy ggﬁf" o mwﬂww.sm’amﬂgﬂ@ fir ed
| engt h“J_ was t % ?ﬁq'tf ide dbe?vga Z%ﬂagihnes 5 L]r?'a rection
e

of its cent cen mefhe o A'S |on %ﬁﬂg%u*a“é assuln%'destso be

?hngzugﬂgegﬁﬁH&Mﬁm g%fhéwngw Ufm%'maﬁ?ﬁg"ga[err])

gi ven by the foly eﬁi%&ga@ﬂmﬁtghﬁé‘fom& atbofy a&%oﬁelﬁhﬂﬂo%&mioughness [err]
15 I n ghe préssdtion sheemichon, the nmeasuring length was 'set at 1.25 nm and

t he neasur emen: NYVedratéhbwde foahd. 8 porti ons havi ng the neasuring | ength. The

t hree | argest pItaBucRithesawerbFounder € excl uded, and Ra was expressed in terns
of an aver age @8 td 16acratelies waietiqund.i ve measur ed val ues. (5) Scratch resistance
and abr asi on rDe$6 arimrecsetatcBéd werefound. | n t he sanme apparatus as that shown in
Fi g. 1ssand u®)eRinding frittihrecaetfinient increment (k) of file: r unni ng friction coefficient
[err], a fil m lacthe saine gppacitus@s thatshowWwOin Fig it and used fiar the tmeasweementoof thg Bneing frictioh  a
rate of 300 cagffitientsle afilmihaying & jengtin b0 m wapsllewed dd rup ot ayate af 2 mfminutrrepetitively\58 s

al | oned to rtimes-dde figtinpesoeffigipat when the {im wasalipweskte tun dos theifirst Yne was taken as pky, and



dust adhering to the fixed rod 7 and scratch occurred on the fil msurface.
In the above test, the follow ng féﬁ(ﬁ% éggé were used: 25 Met hod
A a 6 [err] filmguide nmade of 5t ? Y eel sus 304 and havi ng a

wel | -finished surface (sur- face roughness Ra = 0.015 [err]). Method B: a 6
[errr] film effwﬂmﬁmaﬂwe &W“Wﬂ!ﬂ?@afq e fiitiattitimg was tekos as ¢ Andihe ypninge
and having a Pﬂ?ﬂ"%ﬂﬂ%ﬁ‘w 1k was agleulated byt %fe'@wmgm%e roughness Ra = 0. 15
[err]) Metho d C a err fllm ui 8k T dkeprodknf a car bon bl ack- cont ai ni ng

pol yacet aI 1 of Taapip e%r'f’"é’m fBQ dyst> A No ﬁbra on ust
found. & Aby EN e ‘°§1°P§H'P gz(et%g g*'&gj; ereayy

fownxd. D: A gt 3¢
No sc]ratcg M ¥§§& "?ﬁm " i g% ﬁﬁhes
were toun ,0 gﬁal haseann 73
resistgpce appy e'dBWrn B;Pcu&ﬁ&’fﬁ 'aLva [ ertﬁ'bﬁa ?ﬂ?@&@m’rﬁeﬁ% RX‘P In
Fig. 1 an hdrﬁrﬁ t&'ihe aﬁ?@ﬂb&@sﬂ&i& roﬁlb@pr&;bﬁ?igds%s 0 % 6 rblasurédeird a'o?ﬂh@ﬂl
[err] was BkdHEsS a Slahdaificvel(Plevely! nrheﬁunt Prb,zs& ng cBGhtddWhén the #5iid\easlc@! VA bdpariell 10
mreci pr ocmtﬁé«aiaue ﬁ%etslam levdf, WiH a Si1dH8 apdr! fROMAREpIdie EHESlandard leVél bpSdigiay rx t he
filmwas quminithb ﬁdgmamaitﬁhprbﬁabﬁdmwken&sy(brbasraab@vmaneﬁsers;ma fe@d by NQ
fixed nodreasifigiordecehsingtk, and a projection dibfeibulionlcufve was [pRpérkd by glotting theChimbarsl @adfo SUS
304 and hawawegraphwel | - fi ni shed surface (surface roughness Ra = 0.015
[err]). Method B: a.6 [err] filmguide prepared by cylindrically bending a
SUS si nt erbxgmpidsdt-d0and having a In- sufficiently finished surface (surface
roughness Ra = 0.15 [err]) Method C a 6 [err] filmguide formed of a

car bon2b| ackPimethyl tarephihgiate gndathylene,glycobypre polymerizeq agcording tore conventiopai methed in theNo
scrat ch wdeesense ﬂfd“a"@‘"e? gopfats ag gy ﬁe&h@?h‘m? E“F!GE Agfimogy trigxide gis @ olyparizatiom eat-

‘%;,;

wer e founggs:[Ph%@“B'l‘s r’éagte '&P’ bleggsalubﬂ‘??‘)m gupralvetiyianp i1 j on
ff h h
o gl ﬁgg“’@ mm ‘E- W%é i e B
L’Ie;nr?’lhtg a;extraE coolrgg hav| ajﬁ-. o(g i I mﬁﬁl Fas
e Tt bl P rrnkt %%‘%

al | oned tQ
Bl the fri C%dd Bbéve bl ﬁem &P{Sfﬂ 'vJas}S\@lﬁmr?Jn Rukrsh tB95°rd‘Q i&!etcﬁ&%t%ﬁét&h%l&
tine wgs toﬁi‘@ﬁbt@e%n LW K-spaBd oMby Hehting the Piltn oreley ?r hahﬁlﬁf du

[err] was tipefatiré’dro6be @Yant b&mﬁ&hhemﬁthm OrfRe sthedhbd filinSas B8Rled AfbidR fed to a
nMeasur enelgtentef and 6Pétehed at@ratrbtbtfratid 3780 indhe width direction at 105°€.The RestliaAEbRSIEI bAdnted

('St er eosc oy was théigg sétlat tependtirb 6f 205° X6 REINUIOW Jive d themially-48t Biakialpérantedim
formed w thhvik dthickaessdf giasi onal roughness tester (SE-30K, supplied by

Kos ak ass_abor Separetgly 100 parts bysleight (td te ablneviitddia part"\Mareinafter)lofy-FegbGhdtheloluwing esm-\a s
2 [err] R pbiestsmermdkheaded and slispepsedina aDmilidor 12 arsneasur enment | ength was 1 mm
the sanpling pitch was 2 [err], the cutoff was 0.25 nm the nagnification

in the vertical di P%‘l!vb@'te%ﬁoi?upgﬁhaﬁ@e magni fi catign gaptighe horizont al
di rection was 200, eﬁnd th ni n ne nu er s, 150. 10 A pl ane

obTai n® by cuttind -P¥& ﬁ ?OY v@‘f‘ht 18 right angles with the
t hi ckness directi op,nhfvclrlhdef cbnol;mehat t he tot al ar d® giartsoss sections of
profiled projectiong. % of a neasured area of tg was taken as a
standard level (0 Lev i; m!he nunber of projections coﬁ%{e when t he _
profilg was cut, i ﬁaEHPBI backith the plane at the st3n®&r® |evel, with a

pl ane apart fromtBatylaaeeaatéhe standard | evel by aodipairgace of x (pm in
t he hei ght di rectlgggﬂhtgghﬂo*g&;ﬁé)ns was taken as ok ggl %ces/ mR). The

nunbers y were rea

Cyclohexane 100 parts
50
After the dispersion, the following components were added:
Fatty acid: Oleic acid 1 part
65 Fatty acid: Palmitic acid ' 1 part
Fatty acld ester: Amyl stearate 1 part



15

Di net hyl
conventi onal

6reasing or decreasing X,
prepared by plotting the nunbers r
terepht hal ate and et hyl én

a graph.

Exanpl es |
e polynerized according to a

met hod in the presence of nanganese acetate as an ester
i nt er change Thetreduljant mbture was fuptherkheadedfer 1540 30 mintesnieurthercht naps ofa:R5-% ethy) acetate
phosphor oﬁ';eﬁm"g; Hilsogyangtanompound wagaddeds and the reeulant mixtwe was dispessed aia high velocity
| ubri cant F gishear

{pcrappre @ magnetis coatingliawih| at e havi

&

and a projection distribution curve was

Fmdafsle:

10 20

an_ I nherent viscosity

of 0. 6% :g n B‘%ﬁ?" B”pnmgneﬂaﬁaﬁm‘qw waspagteqdnp|theapave 4§ wp thick palyogter film such that -
pol yet Ryl eb dried at 1?0 er for 3 hours ﬁi
fedt 5"' %ﬁtﬁf oy prie fs, "
ErttRy ot j% ‘%’Qjﬁ s ﬁ? proa g e
t ruded t e 0: 3
o o il STt e iy Bl e 0, %5

mmint
[err].

75[err] C and stretched at a stretch ragimesp

e wdth to gi ve an unstretched film haV| ng a thickness of 200
The above-obtai ned unstretched filmwas prelimnarily heated to
of 3.6 between a | ow speed

roll and a hi FHg—trhe - Wi-t-i—ph ing a
surfacesterrperature of 900[err] G and FﬁsJ i pnEx. 25 yBn apgBe 4heExf i3 The
stretched filfrwes—eeef-ed—raprety etHrto—tr a
stretch ratid of 3.p i[Kinke widt h] di reqilgds ;t Algy dALT0e | APyl A pds
bi axially orijented fi | frwas—ttrer gt 2 jetr—at du-,fnp ] C
for 5 secondd to gile 5§Pﬁﬁ’ér1ﬁall @ezztia%a | y8%ri et & {i ITh Havihgla
tglt)/cknéﬂss of [14 [erf].[sy5face l“"’Separat ¢ly, 1p0 parts| by wéi ght |(to g&:
abtir evi ated 4s "parft " |na'rter - efr nd ] n om
ponents wer e fkneadqd, i’ sHEEseld '?}ngéx(gg%l mbt forg%f 1ch9éV| gof%/epster
pol yur et hane 12 payts 40 Vi nyl
chl ori de-vi nyl acetlat ¢- c anhydgd dé ol y
10 par s a-alunina ﬁﬂﬁe Ad O G2BYYR | 0.20 g'%%rtg'z bon
bl ack diameter 1 part 45 Butyl acdtate
70 parts Methyl etihyl}lketone 35 p
Cycl ohexane Amount added | % 0.3 0. 3100 pwats 503After3 t he
di spergj on, fhe folll ov iy -e——D-e-e—hCi d
1 part 55 Inert Crystal tfyrmqi d: &If oint i(@*ﬁ@ou i form ﬂform 4 form
1 part Fatty|{mctl ¢stqr—rAmyt—stiearat ettt EP O
490 665 Bl TiRefesyl t Kindri xt ur e jwas f [f8Chpr] k¢AEAgeCalhy 151923 Replinhut es.
Further, 7 rts off a[Zoer@ET Ny [acerafe soljuttam o o tr]1s0C
conpousd was] added| argattiels esullt A Fi%burle Wls di]shér sk8-&it |08 th
vel ocity under a sqeardimeterto repare a magnetic oating liqgdid. The
above- obt ai ned magmpet i I qu do ahoye L err]
thick pol yesker fi sl &1, $3 Jod-dng "Rﬂifig 58‘[% ]]‘fltzhlck. The
coat ed pol yester f Im s.subjected to an ofientatidp trefatpept in di rect
ctmrren? magnetic f|el {kipand driedl at O0ferg] C The¢ Sib'é d coated pql yester
filmwas suljj ect ed|t qfo—cadenrdertrg—tr ;-L-L-t—aoam di-hdf 1/2
inch to givd a maghet {Averagee hav npna t h+ ckipess of L10.5 [ler¥].{Tabl g |
shows the prjoperti ps {darthedenmagneti c tlapes ¢btai ned}in tHe aboye marjner in
each nmpl §. 10 Thbl pdianat@er Ex. 1
Ex. 2 .31 Ex. 4 | EX{ 5Kt 208, A —Afer]
A1203 A120 Speci f i c|Amount added; (| % |75 -g5 | 0.15 15 - 75 75
20 Surtace area
- to be continued -
50
55



Entire pore m/g 0.75 0.82 0.75 0.75 0.75 A volune 25

Aver age [err] 0. 20 : 0. 20 0. 20 0.20 particle
di aneter Amount added % - 5‘.’8-‘g°1°°556. 3 03 03 0330
| nert Crystal form form([err])form form form form
parti- cles Ki nd [err] kaolin Average 35
Ramfl edd | 0/[err] 5 Q6 Tatle 1 (continuéd) 0.6 0.6 diameter
nmount adde 0 O- o—+5 o 02§ 240]
Ki nd _ T X021 Wer%ﬁ'@ 3|Ex. 4[Ex. Bty
0.6 Partic ' 9% .15 - to
be cont i nufsirfacoremhnesscRe049066581 [TaM e| 29 b0 L) 20 215 &
Ex. 4 Ex. p—Surface Toughne — Y, 19 - 26
22 Runni ng|RunpiRg Bﬁi"&g%qq]cf’%fféﬁmem 0-20 f0.2 o.}]? 9-16 16'7254)_ 16
0.25,10 | Cfl ffidient
10 Wt o eheflcfaR {1 qient lo.10 Jo.10 |o.0600104 [0.150| 0.06
0.04" 0.15 mﬁlggﬁ% E’r oj ection distrfi buti §n cufve A -
B C = 9) Abrasion A A B
Met hod r es|pErodécidon dieteibation curve Al A A - R cal D A
resi stance| SFigs @h Abrjasi on A B
B B r eptstance—ardy Vet TEST St gqnice  aip
; 15 i R hEasion CE a I’aél N B B B '
ﬁ%bg‘&{r ?t ce cfatch A A
A A A 25 A Bl Bsj i
A A B B A Matie resi stajcen Cl3Q A A A
Scr at ch \ fresistafice] A \ res|stange Mgt hod|Scratch
A 20 A A A B-JA~ 4 ree—Stratctir—5 resiist ance
Met hod Scr fdcratch ABrasionA Al A |AA | R | B B
resistance and|Method|resistance
abrasion B
resistance Scratch A A A A A
25 at high rate resistance
- }Abrasion A A B B A
Method}resistance .
C
30 Scratch A | A A A A
resistance 1
Method |Scratch Al al a|als
A resistance
35 Scratch
registance Method|Scratch . A | A A A A
at low-rate B resistance|
repetition -
Method |Scratch A A A B A
o c resistance

As is clearly shown in Table 1, the biaxially oriented polyester film of the present invention not only has
excellent lubricity as a substrate film for magnetic recording media but also has excellent abrasion resistance
45 and scratch resistance agalinst all of a metal tape guide having a well-finished surface, a metal tape guide hav-
ing an insufficiently finished surface and a plastic tape guide. The biaxially oriented polyester film of the pres-
ent invention has excellent properties as a substrate film for magnetic recording media.

& Claims

1. Abiaxially oriented polyester film for magnetic recording media, which comprises:
(A) 0.05 to 1.0 % by weight of 8-aluminum oxide having an average particle diameter in the range of
from 0.02 to 0.3 um and a specific surface area in the range of from 50 to 120 m?/g, and
85 (B) 0.01 to 1.5 % by weight of inert particles other than 6-aluminium oxide having an average particle
diameter which is in the range of from 0.1 to 1.5 um and greater than the average particle diameter of
the 9-aluminum oxide.



at lowrate B resi stance repetition Method Scratch A
A A B A C resi st S clearly wn in Tabl‘é“l‘
the biaxially oriented polyester"’ f?'f]&n&(?;kgféi pr esent i I ’M
excellent lubricity as a substrate filmfor magnetic re Jmﬂlm
al so has excell ent abrasion resistance 45 and scratch resi stanc'é a‘gal*nst
all of a metal tape guide having a k- fl(mmmmdsurface 2 metal tape
gul de haV- | na an insufficiontl \l 'Fl nl < '\ﬂf and DT‘.I t apy gu| de
The biaxially oriented polyest er film¢f the EpreLEx-eﬂ Eﬂ-n?rﬁ#ti 24y
excel | ént pr ¢ppertes—as—e—substrate— i tormEgler TITEco a. 50
Clavns 1. A ti)Slmfm roughpesshRed pol yest br M | 2P on gnet’ c a medi a,
whi ch conpri I ght],0 < N | ng -an
aver age partlﬁ‘f"éléﬁ éﬁfg‘i‘g?’" °ﬂ°¢ﬁ‘él nqe of frio mi?) 8?“0?1?89 E
speci fi e sur of from 5@.i® |62 6 6" 5
(B) O. (#?L to :%ﬁmﬁdﬂow&ge{ﬁ?ﬁg‘}t particl siot her {han m oxi de
havi ng an av¢rage particle.dia ' Fref B4l to
1.5 [err] an ngfjeatien distwibutionacwrvege [partilcl & {i anefed o
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As is clearly shown in Table 1, the biaxially oriented polyester film of the present invention not only has
excellent lubricity as a substrate film for magnetic recording media but also has excellent abrasion resistance
45 and scratch resistance against all of a metal tape guide having a well-finished surface, a metal tape guide hav-
ing an insufficiently finished surface and a plastic tape guide. The biaxially oriented polyester film of the pres-
ent invention has excellent properties as a substrate film for magnetic recording media.
5 Claims
1. Abiaxially oriented polyester fiim for magnetic recording media, which comprises:
{A) 0.05 to 1.0 % by weight of 8-aluminum oxide having an average particle diameter in the range of
from 0.02 to 0.3 um and a specific surface area in the range of from 50 to 120 m2/g, and
&5 (B) 0.01 to 1.5 % by weight of inert particles other than 8-aluminium oxide having an average particle

diameter which is in the range of from 0.1 to 1.5 um and greater than the average particle diameter of
the 6-aluminum oxide.
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15. A biaxially orlented pol'yester filmfor magnetic recording nedia, which

conpr i ses 4e.( e bidRiafriérfed bolestér fiv oFEHi A5, whbreif thé Bviked @+ Llu@hmmmmmge
havi ng an av perigiadidieter inGhedaridb of TRINAY.03itd10.2818n.

85 17. The biaxially oriented polyester film of Claim 15, wherein the mixed (a+y) aluminum oxide has a specific
surface area in the range of from 60 to 100 m2/g,

18. The biaxially oriented polyester film of Claim 15, wherein the mixed (a+y) aluminum oxide has an entire
10
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=114x + 4<logy< -10,0x + §
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Vorspriingen {Anzahl/mm?), berechnet, wenn die Vorspriinge bei einer H5he von x abgeschnitten sind,
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"



-11,4x + 4log y' -10,Ox + 5 55 worin x el ne Ln der
Hohenri chtung von el nem St andar dl ra?s% ai ne Zahl ”mﬂmﬂﬂmﬁHm
(Anzahl | m®R), berechnet, wenn die orspr nge bel einer #+Ho MOMuX s = 'y
abgeschni ten sind, bedeuten mt der Mal gabe, dal x im Bereich von nicht
weni ger als @'s@wmmlqswu daB y i m Bereich von nicht weniger 11 - L
MS * als 30mmR2 legan. 13. Biaxial orientierter Polyesterfil mnach Anspruch

1 der ei nd3pBiada orkpﬂtig,t;qr Bolyesterfiyp nagh abspm@tldﬂrrﬂquﬂck%inﬁpmlch von 4 bis 100 pm hat.

gennRs Ans huihe Ze'?gg t'{aﬁﬁer dé;r& il et ipe TSt i

15«/Bi axi al magnet i sche Aufzel chnungstrager,

uel cher auilealy °#:, rP« Bl gﬁgﬁo z@@hm* gﬁ%ﬂt@ﬂ o w m
i i I
0.02 bigs 0, 3 &L.a%na m b RIS HRR o3 50Dl

W % lnerte Parti kel anderen Type a s

+ +) Al um nl urm(b)' dgqelskacshsm-% :ﬁ&r@@mwaﬁd& istaldl (aahﬁnuﬁﬂu.hmgﬁmqnmmer
der | m Ber ei Chdurgchhlttiichéh Teilcherdluidhrigsbdr, Qg | idhIv6r3, € bis 3)5imdBgt und groker als der

dur chechni t t | | dufcnschfittichiéTachefdulthmessaridesi@s vi-Auninfimoxidgerisanedistoxi dgem sches
iLt. 1% 16 Blaxial orientlerter Polyesatrfllmnach Anspruch 15, bei dem des
(a + y) - AltérBiakisiroderntientse Rolgesterfim nash Alsprech 98, bel detnl dag (vety)-Pbiminiumeridgemisbinsisene r

i m Ber ei ch vdurclgcifitithes Tallchdhdurahhmbsser. im BereicBian0i08bis 9125 emthater t er Pol yest erfil m
nach Anspruch 15, be! demdas (a + y)-Al um ni unoxi dgem sch i ne ape- 20

zl fl ache e Plaxiploriantiorier Ralyestoriim npcirAngprudhi 15, beigiem das (¢ + fipluminjignoxipgemiscigine spe-

or | ent P"erterz'ﬂ!ﬂ“?@@%’ﬁﬁ*ﬂ'?ﬁ%wmﬁ@?sb&rﬁ%h"’&?t bel dam das (a +

y)=Al um ni unmoxl| d%ems - sant porenvol umen I m Bereich von 5 bis 1,0
m /g hat. 185 Blexig orqstierter ?'V%W%?ﬂ“%ﬁfsewc'b}i gﬁﬂé?ﬂsu(? HW&'P'UA}%‘M iBGe‘be'
dem des (a +sgr’?99ﬁ"|§i?ﬁ"?ﬁ" Rl A0SO tb| s 30 Gew. -% el ner

a- Typ- ﬁrl%a °'é&%§§,§£ %.8 XQ) %Ilform g@lé.,r?g
Lglt yggt e?/??Inm gé’ié%{ Fic u:@?@ée c(ij"ar air” Lﬁ% f%r;’%ﬁlggt i sche
Schi cht aygp, V‘ﬁ%rﬁ ﬁ%&gmmmu &’J?ﬁerﬂmaxlil &rﬂgtBRényﬁo‘ﬁ}a&Emﬁn ozl %%ycf? "5 und

bi - axi al e poy btﬁf,,{, tique,” conpronant

(A 0,0 A1, 0% en pol ds oxyde " al um n| um 9 ayant un di anetre noyen de
particule conpris entre 0,02 et 0,3 | Amet une airs de surface spé6cifique
conpri se qevériidations 120 nRlg, et (B) 0,01 A 1,5%en poids de particules
i nertes autres quo | oxyde d' alum nium O ayant un di anbtre noyen de

parti cul e 1si Finbpaiyesterad deritatieh bi-axible Aoty mitbuxaXep@yistasrentmagiitiquepéonprenangen de .
particed e de |(AoXx95cel, 0% erl pokis oxyde Qaluddur? 0 ayaht unidiamdirerecyeede particule eonipeis ertve
bi - axi al e sol dx02leh0,8 pm etk gicetdedurfate spolfiguelcoroprieé eritre 5 tdl@0 ai¥giletinmi ni um O
poss~de un di dRE®LIIA hEHy empaids departiculeylinerteaytres gued'oxyded'@urtiium © aganPan diamétrd.
Film poI yest e rmoxemygej particile $ityé entie O et 1,5 um.cpbsupprieucaurdiamdineimeyan Heparticule defexyde

llequel | oxydé’ﬂﬂ’"mi‘{mﬁ n| um 0 poss ~de 45 une a| re de surface spécifique
conpri €e ent re 60 et F| | m pol yester orientation bi-axiale
solon 1a Bov @m&vaﬂmﬁﬂw sl e ih; A A R P

vol ume total¥ g‘gy?f‘d’ﬁﬂﬂ'? "0"%0%3[ ¥ /g. 50 5. Film polyester

A orientatio éergl e Eon%—ax nd| [ 'ggugﬂg’p?g!&gﬂmﬂggmwe
BZH : gu: :s dg}&;rgsnere g st a% %£%al eur. 6. Filmpolyestera

orientatign Hmmﬂrsoﬁa,kaq twﬁaxagueeeeﬁ,n S@hdtn daqgea.eL%us& al&-ﬁﬁlu#f?@ &id! es

i nor gani QUES yq Voftine tdtdf e Surda lcomise BRI, qae,,., tance c ol’si e di oxyde
de silicium 'oxyde de titans, le talc, Ie kaol in, Ie carbonat e de

cal ci uan e®. | FilpbiiBstét adlishtatibt biaxidle selon laYevendicatidnCi, fdns Equeﬁes perticLiB3 iRéHe Soht dd6 A
orientation pdrticals MbrGanfuélindrigs 66 PaHicuRs HEPblymares résiStEntlla dnatgurpar ti cul es
de polymere Iner- to résistant a |la chaleur, sont choisles parm 1|s group.
const | t u6 epaFilnteiyegbd & briedtatichdi-akinlersaien lamvahdicatioh 5, dansdaquel les particules inorganiques iner-
tes sont formées d'une substance choisie parmi le dioxyde de silicium, I'oxyde de titane, le talc, le kaolin,
56 le carbonate de calcium et I'oxyde d'aluminium a, 8, y, n, p, x oU %.

7. Film polyester & orientation bi-axiale selon ia revendication 5, dans lequel les particules de polymére iner-
te résistant a la chaleur, sont choisies parmi le groupe constitué par des particules de résine de silicone,

12



12 C L 14 S des particules acryliques reti cuI L

de r6si ne de pol ystyrene r6t bcuI 6 ﬂgﬁ %? al cul es de m@ (“ﬁ “}‘“m\‘um

des particul es de polyin de. 8. EP °p &ster Aor| bom p-axi al e
solon la revendication 1, dans lequol |es particules:.-Inertos ont un 5

di anetre noydes PW%F@'M&WW%N% pertieules dgréping.de polystyrgng réticulé, qes partiguiss de st er
A ori ent at | oWsitgs fiuoregietdes pertigylep de PR | cation 1, dans |equel |e polyester
conprend un aci de di carboxyli ue arorratl e comme co gsant aIC| ds. pri nCI pal
et un gly o|F"am<:§PP5ﬂf° el e ‘13 on 1ol {p oot g on
conposént gl JRekre BYS? B%Tf’“efﬁ"‘ﬁemﬁ I"V‘ester A or| ent ation bi-axiale
fgt?gnlaﬁt 5?\6 ﬁ%ﬁ ranﬁatéoﬁn%ésg onl %Etﬂtle siegg?% gf_q acide

bi - axi al e sol My at &ﬂ:l un a FI se%re Oato-
coef figi ent rrent e ro ement (Al ak) non sup6rieur A O.

15. 12, Fig, m.mows‘sﬁrs Bneﬁtaﬁénl besma?éderamabéveﬁafeaadnq poRbeasht ifcobffivien db fréttelen dd-
ayant des prgh {%Qq,g§su§aﬁeh,sg@3 sant A la relation sulvanto, -11,4x + 4.
logy -10,0x + 5 dane laquelle x est une distance (ttn) salon
| a di r ect ¥RrFimeolyéstenh Grientatinibl-dxtale@elorila Rivaridation €, possbdantun@ecrétéservient dd cobfficiend mbr e
de pr osuber adeGRBerhéni darouénteht(Rjk) nenopdriburoisque | es prot ub6rances sont
coup6es A une hauteur de x, A condition quo x ne soit pas Inferieur A 0,05
pm ot quo12/ File plybdier padentatibrehi-adale sefan BlrbvendicatiGitt, ayedt deb protubgraricysssitisfaisant & la

ori entati on reletiomeuivdnte, sal on | a revendi cation 1, posse6dant une 6pa| sseur
conprise entre 4 et 100 pm 14-1x fétfloaYén-r@gks*ﬁerrent magn6t i g

conpr cMant | e fidanspauplexestane distance uym) ealandadingetiop varticpla & partiifcup "Heﬂﬂ'é’eﬁié’e"ce
revendi cat i oty gstn nambes %@w&ﬁ@amgﬁbtnmﬂ@mﬁm'ﬂoeam I8 rofybérances gyt cpupées | m,

pol yest er A‘B‘Pl"‘%‘m“éﬁ’bn bi - axi al e pour mlieux d' eny roment nagné6ti que,
qui oonpr en 5'°" de Hop sgit &asm'lswﬁ&ﬂsdfg' e&quagoitd:ag[nﬁ %a%“ﬂgl ange (awy)

e dB's :ff b Epitio TR mpt i prBaeor ] by Shaspnf xSyt

1,5% en poI 'rt i cul es' Inertes autres quo |'oxyde d'al um ni um n6i ang6
(wWy) aya : lo &gsﬂi.bﬁ 16 8Hohéd ddns’a E1

1.5 Pm e?" de"ﬁfmr&m nﬁlmee:ﬂ%g%mg&ﬂlmq%%ﬁ té}guﬁaen ox‘;/ de (Fi al Um ni um
mel angg (a+y) 16 F|1 m po yester a orientaton bi-axiale solon |a

revendi cajg, OfiimIpalyesit @ Sridnfflohdi atialpalFiRilidi Bbrtadisieibnt FEGrAAGS, duPddmpreRPSSede un

di ambt re noy eaytRosRAe,d% 6ndoRis @GKYRE H'BurRiRinh théeldnddIaH aydnt4h diEidtrelmoyertdd paitticule

pol yester A Olcbripile 8itie®D21at 0,y &ufle &irdlde Burtade §paLIAGLE icamMpribesntrd 50 etdatim2/g, sguel

| oxyde d' al ung)i 0,00 47%$%: 8rg)oids aid partiguids harled auties qib Iokydbad shimirliuiCaélang6 (ui+) agjand

conprise ent r an Giemétie noféh dsPartjculelddmprisientie QObtYIEITE ot sipédeur endiabétemopen-daxyara| e

sel on | a revetidiexat'oxyde ddyminiammélbrgg(oah). | | oxyde d' al um ni um mblang6 45

(ady) possede un vol unme gl obal de pores conpris entre 0.5 et 1,0 nlg. 19.

Fi | m pol yt&tFim palyester & prientationrbi-tjalecsgiomia cevendication|15, dans|eskiel /'axyde iatumingim mélangé
equel | oxylat) aossade i diamatiemprenigpartioula compriarentss §83 @823k 30% en pol ds d' une

form #€ristalline de type a et de 70 A 97% en 0| ds d'une fornme cristalline

de type y17 %‘WWPP‘@U“@"&%%‘P’F'@M m gfgiﬁ@"ﬂ Saluyiniymmaiangg,

pol yest er A‘&WWPFW"BF°%‘5E’P%%°%‘WB?IE°@” P cation 15 et une

couche ma%" 6|1;| Im%olyes];eog gr%%ba?on bn-ax?a‘ Ion la revenduc%ﬁ’on 15, dans lequel I'oxyde d’aluminium mélangé
45 {oty) posséde un volume global de pores compris entre 0,5 et 1,0 ml/g.

19. Film polyester & orientation bi-axiale selon la revendication 15, dans lequel 'oxyde d'aluminium mélangé
(cty) est formé de 3 4 30% en poids d'une forme cristalline de type o et de 70 & 97% en poids d'une forme
cristalline de type y.

20. Milieu d’enregistrement magnétique comprenant le film polyester & orientation bi-axiale énoncé dans la
revendication 15 et une couche magnétique formée sur celui-ci.

13



