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85 In the practice of the invention, the particle size and content of nonmagnetic pigment particles
contained in the back coat layer are properly selected so that the surface roughness of the back coat layer
as expressed by the center line average roughness, Ra, which is defined in JIS B0601, is within a range of
Ra of not larger than 20 nm. If two or more nonmagnetic pigment particles are combined, the ratio,
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smal | er.so butadiene copolymers and the like which can impart flexibility are preferred. These may be incorporated
with isocyanate compounds as a crosslinking agent or may be modified with appropriate polar group or
groups in order to improve endurance.
The organic solvents may be general-purpose solvents including, for example, ketones such as
acetone, methyl ethyl ketone, cyclohexanone and the like, esters such as methyl acetats, ethyl acetate,
55 butyl acetate, ethyl lactate, glycol monoethyl acetate and the like, glycol ethers such as glycol dimethyl
ether, glycol monoethyl ether, dioxane and the like, aromatic hydrocarbons such as benzene, toluene,
xylene and the like, and organic chlorine compounds such as methylene chloride, ethylene chloride, carbon
tetrachloride, chloroform, ethylene chlorohydrin, dichlorobenzene and the like.
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Nitro cellul ose ' 55 parts by
wei ght 25 Pol yur et hane ) EP 0 435 324 B1 45
parts by weight (containing 0.1 mml/g of [err] and having a nunber average
nol ecul ar wei ght of 18,000) 30 Methyl ethyl ketone

450 parts by Theiabdve back eoetnmint A or B was dispersed in a sand mill, to which a higher fatty acid and a
450 parts pyrnmggﬁ[ﬁsm b eveightori cCoronate HL for the back coat paint A and 15 parts by weight of
100 parts Ggronas gifer B8 b teaCprint Bralfter 1EhadQ the disnelsion waa\aepliad @ntoj az polyelhyieny

.97 par ts bye'f%'fhgiﬁ‘? f"Q!ar bon aver a e size 270 nm
3 s b we Iygtw epp tegRp Q)pryﬁlyph the back coat layer had been form by application of
50 par ts by‘}‘e\/@é hfa? Heh r“t?r arpliod it /agmagnetis paiplA pf the foliowing compegitionap; thy
an aver age °H# b?%f"%tr‘é}’qr MOhMNetieddyer- pol yur et hane

20 parts by wei ght (containing 0.08 mvol /g of [err] and having a nunber
aver age pol eMasnetid flaintf 1, 000) Methyl ethyl ketone

450 parts by wei ght 55 Tol uene

450 parts by 1 BHeRavsiar 100 parts by weight

100 parts by surlf_fFaQ? £yea3Bb @ /Ble above back coat paint A or B
was di sperse %iv\,hr ch a hi gher fatty acr d and a curing

nd
agent (1§ par f or th "H?l%p%md 15
parts by vvel e g After 1 hour, the
di spersion was ap on y’eot fﬂ a e film 5
Thereafter, d ene terepht hal ate on vvhr I%r thy(if’%f ayer had
been form by appl | catlon of the back coat paint A or ur applied
: Wi{th a reagnetic paint A of the follow ng conposition on the other side to
: th\erack coat layer to forma magnetic |ayer. Magnetic Paint A 10 Magnetic

metal powder olyester QP, f@rrﬁﬁof’)/g“’\@fght

(specific sur i;c e]g{hﬁuﬁééky 1nig off?g'gﬁl ht of

12 parts by wei, ontai ning O. aV| ng an

. aver agezﬁl egr m;cu‘orpol ymeri zati on of 380) Pol yur et hameparts by weight

- 12 parts by weight 20 (pol yester-pol yurethane) (containing 0.16 mvl /g of
- -SGBNa and haldiuxgire nunber average nol ecul ar wei ght8 gfa®tls 0Y)w&hghon

. 2 parts by weight

O-E

30 Methyl ethyl ketone 100 parts by weight
Toluene . 80 parts by weight
Cyclohexanone 60 parts by weight

385
The magnetic paint A was dispersed n a sand mill, followed by addition of 1 part by weight of stearic
acid and 5 parts by weight of a curing agent (Coronate L) and applying 1 hour after the addition.
Sample tapes of Examples 1 to 8 were made according to the above procedure. The type of back coat
Lo paint, the type and amount of higher fatty acid and the surface roughness (center line average roughness,
~ 40 Ra) in the respective sample tapes are shown in Table 1. The surface roughness of Comparative Examples
3 and 4 was controlled by shortening the dispersion time and was also controlled in Comparative Example 5
by changing the ratio of two types of carbon of from 19 nm:270 nm = 97:3 to 19 nm:270 nm = 90:10.
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A] um nia : 8 parts by

wei ght 30 Methyl ethyl ketone gpgass3a24B1 100

parts by wei ght Tol uene '

gg par';s By v gm %c[r(r)]hexanonte_ j A di d d mll
parts by weig e magnetic paj,n s dispersed n a sand ml |1,

foll owed by addition of 1 part by wei Sﬁ["]ﬁf Tgt earic acid and 5 parts by

addi tion. Sanple tape I to rLe rding,to the above
pr ocg\plur e. The type O?a%&?&%(’?g%% ﬁjrnt Ti%igﬁtrygg%g‘g&%%%%nt gﬁﬂi gher fatty
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Conpar ative Exanples 3 and 4 was controlled by shortening the dispersion
time and Bxampdles@ control | ed i n Conpayatiiswd cEeafid e 3.5y chaldgiéng the ratio
of two™ypes of carbon of from19 nm 270 nm= 97:3 to 19 nm 270 nm = 90: 10.
45 50 55Examplep3dp 435 324 Bl Tabl e PyRd&Eicogcidayed®  Hi gBdr-BFatty Acid

Ra Type Amount (nm ,Exanple. 1l A
nyristicEX&mple ¢ 5 11 4%0Exanpl 4Soptearic acid 2 115

vt ot 1o e g VA PERImE , 2 3.0 A

i sost eari [ : anpl e A
stearic g.%aﬁfb'l% % _B %eécé%g% e 6 1 17.2 B

ol eic acigkample 7 1B bledcbsdi@ e 7 2 16.8 B
oleic acid 2 16.8 20 Exanple 8 B
ol'e¥c aciBkample 8 3 B PledicCamid Ex. 13 17.4 A

- ~==}3-3 25 -Conp-=~-Bxm =P -m=—mm—mmme oo Br--=m=mmmmm——meo o

- Compg. ExGodp. Ex. 34 - A - 12.3

- 25. (. Conp. Ex. 4 A

- 25 Compg %xs‘or%orrp. ExB 5 - A - 8. Znyristic

acid 3 ' 2.1 The above sanple tapes were jected to
determ ngﬂm&i (ngx'Y-asl N, separation by sticking and dropout g%'?ef ects. The
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det er mi.p %‘Sy ?‘:éegg?%i ng theAt ape with signals of 7 Mz and %élssuat ed as O
when t he gymipheexQf slefects @f not | esfydianc hRi1@B/ 1@ [err] gzeqonds are not
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11 to 20, [err] when the nunber of defects are in the range of from20 to

40 and X whahe tidfe SuniplRAEped ved&liscted telbdterPktion BRY-EM] sdphiaton 0 stickiy and drdpog
separ at OBefdtls. Thd CSINGalNdAFas Aveaturalt £ Mbz/6WRAE iaitDthe Afdpout ABMES whre HSteliibid by
reel , keegkdi@ing'thepe @isigrials @N? MBIk ai évalleT s3tOI wRenCthe fuiriber of dafels 6F notlesitthane
hum dity ab d8h0wfsatondark otriggen iian a9, Mah itt@mumberaf defartsce®e in the range of from 11 to
20, a when the number of defects are in the range of from 20 to 40 and X when the number of defects are
¢ not smaller than 40.
~ 4w The separation by sticking was evaluated by winding each sample tape about a reel, keeping under
conditions of a temperature of 45°C and a relative humidity of 85% for 60 hours and evaluation of a degree
of separation through visual observation by a ten-point method wherein 1 is the best and 10 is the worst.
The results are shown in Table 2.
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of seﬁaration t hrough vi sual observation by a ten-point nethod wherein 1 is

the best and 10 is the worst. The r Hs;a reg shown in Table 2. 45 50 55 6
EP0435324B1 Table 2 Y-S/ N Separ aE?%n yﬁﬁ Dropout Defects 5
2

1

Sticking Exanple 1 + 0.1 O Exanple 2
+ 0.2 1 O Exanpiraied + 0.1 1
O Exanpl e 4 0 1 O 10
Exanpl e 5 0iE>]<-arrpI' e 7 Y-S/l:lo 1Se;;z:!':lii_on byU ]?l('c?po 'Defects OO- 3

1 Exmqﬂe 8 -0.1 B o1s

 Conp¥ Ex. 1 0 | Example1 ¢ +0. 2 X Cod. Ex.|2 -0.3
5 X Cpnipampig2 3| +02 .3 ¢ 1 3 O [err]
Conp. Ex. 4 -1.9| Example3 2 +0.1 1 lerr] &nmp. Ek. 5 -2.2
1 O 20| Example 4 0 Nofe: tHe Y-S val ugs are
rel ati vé®val ues when | hB@MBPScofpai®li ye Exdnpl e |1l was Laken fs 0 dB. As
will be apparent fronlt5gmees vaﬁﬂ%he center lilne avetage rpughness of
the back coat |ayer was *WWF 5 Iaagkr than 20 nfy the J-S/N yal ue was
| mproved by approxirra_ep?mBe B.{Fhe- | Ci ds coul d
sol ve the problens on|t@éemsEdkilneds ahd thé€ drogout deXects.|The influence
of the protuberances f|ofmrEsd qr #Mbvé¢ theSsurfgce of ¥he bagk coat |ayer
was determ ned. 30 G Ex. 804t -Hhi it C3Carbdn (avetage s{ze 19 nm
97 - 99 parts by wei ght e BoA (avet®hge sizé 270 (nm) A
1 - 3 parts by wei ght | NSO E68) [lu| Fe 1 o
4Q part spby wei ght Pol WdteEthé @8 values are relative values when that of
60\-ﬂ'arts by wei ght (comtarning 0. 08 nmmot/7g of [err]) 40 vernyl et hyl ketone

450 parts Q%m@

450 parts by - %gz:
n

e o s e
100 PA1 L R g0 IV B e S S0 T &
: | Chhe

o

©f
A e nigh&Natipakiae dould Sold the Brbiiins G stéifnBEsURd ihd dlapout@stecidided.
One hour  af t efnetiftRertd bt ltheD ProtubdishcddBioted EhSordhiold B8 Mdce of tRODAXR GBRLibyer was
support. Thewesmed0 of the carbon having an average size of 19 nmand the
carbon having an average size of

30 Back Coat Paint C

Carbon (average size 19 nm) 97 - 99 parts by weight
Carbon (average size 270 nm) 1 - 3 parts by weight
®  Nitro cellulose 40 parts by weight
Polyurethane 60 parts by weight

o (containing 0.08 mmol/g of -SO=Na) .
~ “ Methyl ethyl ketone 450 parts by weight
Toluene 450 parts by weight
5 Cyclohexanone 100 parts by weight

The above back coat paint C was dispersed in a sand mill, to which 20 paris by weight of a curing
agent (Coronate L) was added. One hour after the addition, the paint was applied onto a nonmagnetic
support. The ratio of the carbon having an average size of 19 nm and the carbon having an average size of
270 nm in the back coat paint C was changed within the above ranges of the contents, thereby forming six
back coat layers having different surface roughnesses (center line average roughnesses, Ra) and different
amounts of the protuberances of not smaller than 60 nm with respect to the height from the center line.

On the opposite side of the nonmagnetic support which had been formed with each of the six back coat
layers on one side was applied with a magnetic paint B having the following composition, thereby forming a
magnetic layer.
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50 270 nmin the back coat paint C was changed within the above ranges of
the contents, thereby form ng si XEPBQESQQ@BN ayers having different surface
roughnesses (center | i ne average roughnesses, Ra) and different anmounts of
t he protuberances of not smaller than 60 nmw th respect to the height from

t he center III! Ee. &? é?@ ‘E)@osite si de of the nonmagnetic support which had
been fornme e six back coat |ayers on one side was applied
with a mag he follow ng c formng a
S5 manet e e bl el 1 e aanet | O ba ot OB RhoRer A ot al

po 100 parts by weight 5 ((specific
surface ar epy oy). [ @RI1dF¢ Ode eSYb1FRE LT | de copol YTTEIZ parts by weight

12 parts by(ssntdin{se ™ 22 Mnt0l /8. 32 +30LNg afid[kavinand having an average
degree of potydwsragéi dogpée 360)pdlymeFbiytien hafe380)

12 parts by wei ght (containing 0.16 mmul/g of [err] and having a nunber
aver agé nol Relywretiamdt of 24, 000) 15 Al uni nal? 2pertgecb®iveighs [err] m

10 parts by(e@igainieghgl1etmyelLetohe-SO=Na and having a number
100 parts b@vmgmmqlwg@h@r weight of 24,000)

60 parts by wei cl ohexapope

60 parfs byt gﬁ\? é%Y?Y”%?e%?‘é?e 3z m) 10 parts by weight

1 part by ht The magnetic paint B dIS ﬁg and mll,
after whi c\r,ﬁ %temﬂ\e}i‘ P1Bf stearic acid a ?é %f%ﬁ% of a
curing age Coronate L) were added to give a hour
after the M’f?rbﬁ the paint was applied. An exier aill napg,%n@ g%}?el d was
d%'I(l e to ghe 6&‘55{'!1156‘13& magnetic layer for orieg ?aﬁéP‘@s f,yl{vgi\ggtby

;

ng, cal en er| ng and curing at about [err] to forma magnetic |ayer.
Thus, sanplputppest@brxenples 9 to 14 were obtai pegar8Oby weightsurface
roughness (center line average roughness, Ra) and the anount of
protuberances havi ngﬂaa he ht fromthe center I|ne of not smaller than 60

f eid sER'& 'Idégd 5 t
221 gre serga)‘p ac '"9 "té Qtﬁ% ‘g@g d
in that t gn |nt as i’cr ﬁ%

“H Aged
|enta o o P 'E %J% the
range of we m ca erm

f'%a‘ B¢ T?Pe'etl?a'?‘f%ghfﬁsaw ng
an 35 303 ne tﬂ?ﬁ Qegrl% n]dq & &Hhdun cp rowgérgr{&s avin
addi ti on, hefgnﬁrofnatfmé &n I| Jl%all%yﬂ? 1 %of’i&%r& ' §§3€tfv§ '?é%l n g

t he sand gk mpY%@bQo Grabi®3.0 tal n sarrp e tapes or conpari s
surface chargebRpdisdni hé b&k csala Bai @Gdas eiRAged! iPM& thePnodil S¥'fRe ea&,omm? aR aveTAaes e
sanpl e t RSt YR wakeh e Fariy &f #énk B0 0B8P BaHs bl Welght@ind’ the/aflodht 6F thd\@rtioh h&Ang QR
coef fi 6 edvbragd stdelof 270tnin wdstcRanged fioth T05as bySwEEHOWID. infaddifda| e Ritio JFie thvé typéd &N
coef fi ci edatbong @irthe disypesiongias Ul ¢ shnd mill Watengnteofiedto btainl sampla fepesifop ddmpéfison a
reel and rewitgesurfagei chagyadteyistics dfethe tracinchiat layenas shéwrein Talfgder at ure of [err] and a
rel ati ve huitiedé samplef tai Weleydetetmined svith edispest Yo diiey 6N a@ndipb dictiongraefitbiont, Lota dbtaikV =
2()&94) . 45h&®sWls sipwn in Table 3. The friction coefficient, L, was measured by winding sach sample tape about

40 areel and determining it under conditions of a temperature of 40°C and a relative humidity of 80% by the

use of a polyoxyethylene guide (load, W = 20 g).
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50 3. The magnetic recording medium according to Claim 1, wherein said nonmagnetic particles are carbon
black particles. '

4. The magnetic recording medium according to Claim 3, wherein said carbon black particles are a
mixture of two types of carbon black particles, one having a particle size of from 15 to 25 nm and the
other having a particle size of from 250 to 400 nm.

5. The magnetic recording medium according to Claim 4, wherein the carbon black particles having a
smaller size are contained in an amount of net less than 90 wt% based on the mixture.



4. The magnetic recordi ng nmedi um according to Claim3, wherein said carbon

bl ack particles are a m xture of t carbon bl ack|p

having a particle size of from 15 todz nm ;gnd t he ot her havmmm’mm’n)m%,”m
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' 2. The magnetic recording medium according to Claim 1, wherein Ra is in the range of from 8 to 18 nm.

50 3. The magnetic recording medium according to Claim 1, wherein said nonmagnetic particles are carbon
black particles.

4. The magnetic recording medium according to Claim 3, wherein said carbon black particles are a
mixture of two types of carbon black particles, one having a particle size of from 15 to 25 nm and the

55 other having a particle size of from 250 to 400 nm.

5. The magnetic recording medium according to Claim 4, wherein the carbon black particles having a
smaller size are contained in an amount of net less than 90 wi% based on the mixture.
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Revendl cat | bﬂ%"’ face dy, sypppit "‘H' 'é?ﬂ" P% ot falipettne Hﬁwnl ‘l?lf@""&‘d‘?s ’E’b R3enstigros, ﬁa"s

support non" ng'r i& e 7 g{ﬁ% Ya"t (zme fug fe mgpe . %ﬁ@gﬁé
fsﬁfe du Supﬂ%rns de nnﬁag ﬂaﬂ qij%ude a Egﬁc e revi tement dors ugﬁraépornté Ilglfrelat::\czﬁnpdzf 3x10 €
45 Sns9x10°.

2. Support d'enregistrement magnétique selon la revendication 1, dans lequel Ra est dans l'intervalle de 8
4 18 nm.

s0 3. Support d'enregistrement magnétique selon la revendication 1, dans lequel lesdites particules non
magnétiques sont des particules de noir de carbone.

4. Support 'd'enregistrement magnétique selon la revendication 3, dans lequel lesdites particules de noir
de carbone sont un mélange de deux types de particules de noir de carbone ayant I'un une dimension
55 de particule de 15 & 25 nm et 'autre une dimension de 250 & 400 nm.

5. Support d'enregistrement magnétique selon la revendication 4, dans lequel les particules de noir de
carbone ayant une dimension plus faible sont présentes en quantité de pas moins de 90 % en poids
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|"autre face du support non magn~tique et faite d' une dispersion de

particul es non magn~ti ques dans un gdg {q1eux, |a couch :
dorsal ayant (1) une rugosite rmyendrllie@gésl:% Srré\gti gque Ra S 20 ﬁmﬂ‘ mﬂm,ﬁmn“m .
nonbre n de protuberances ayant une hauteur au-dessus de |a Fighe 'defcentre
de pas noi ns gherappbrtrann@dngeaut par n2 de | a couche de rev~tenent dorsal qu
repond a la relation de 3 x 109 45 SnS9x109. 2. Support

d' enr egi st Benduppornegignistreroat megrétinub selprelagadndicationoh dans ldquakladitepaadhe Ra reydte-
dans | ' i nt er viaent dorghbcanpeend 8n puke a moinBun &igp Pees en Bizen PG St renent magneti que
selQn, | a®revendi cation 1, dans |equel lesdites particules non nmagnetiques
sont "des pdr t PuPpAredenraishement magnétigus elen la Jeversication 6 dans dequel dadi @eideerag au moins
magnet i que setShHUIES, op QYA de93 8P BaiegHRsPoids 9K 100ReHipt 8% PRids Hes:paricyleg)gon
noir de car boMO"&HI un 16l ange de deux types de particul es de noir de

car bone ayant | " un une di nension 55 de particule de 15 & 25 nm et

| "autre uUne di nension de 250 & 400 nm 5. Support d' enregistrenent

magneti que salon | a revendication 4, dans |oquel les particules de noir de
carbone ayant une di nmension plus faible sont pr6sentes en quantite de pas
noi ns de 90 % en poids 10 EP 0 435 324 B1 [ 1111 M
111111 3202 1 1 €L M S par rapport au n6l ange. 6. Support
d' enregi stronent magneti que selon | a revendication 1, dans |loquel ladite
couche de revete- nment dorsal conprend on outre au npins un acide gras en
Cl2 AJ plus. 'V 7. Support d' enregistrenent magn~tique selon | a
~revendi cation 6, dans lequel ledit acide gras au noins est utilis4 en

- quantiteode 0,3 A 6 parties en poids pour 100 parties en poids des

- particul es non magn~ti ques. 10 15 20 25 30 35 40 45 50 55
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