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. layer formed by slectroless plating. The substrate or the undercoat formed on its surface is polished to give
45 a mirror finish and after being optionally textured (i.e., provided with fine uniform concentric grooves on the

surface), a magnetic substance is formed.

The magnetic substance is mainly composed of an alloy of cobalt and phosphorus, to which thallium or
at least one element of group Vb of the periodic table is added. For adjustment of saturation magnetization,
nickel may additionally be incorporated in the alloy. The.elements belonging to group Vb of the periodic

50 table are arsenic, antimony and bismuth, with arsenic and bismuth being particularly preferable.

If the cobalt content is less than 70 atomic%, the resulting magnetic recording medium has a reduced
saturation magnetization and produces only a low output. A phosphorus content of at least 5 atomic% is
inevitably attained if sodium hypophosphite is used as a reducing agent in electroless plating. If thallium is
added to the alloy of cobalt and phosphorus, its content.is within the range of 0.5 to 5 atomic%. If the

55 thallium content is less than 0.5 atomic%, thg desired improvement in S* is not achieved. If the thallium
content exceeds 5 atomic%, plating reaction will sometimes fail to be completed. If at least one element of
group Vb of the periodic table is added to the alloy of cobalt and phosphorus, its content is also in the
range of 0.5 to 5 atomic%. If its content is less than 0.5 atomic%, the desired improvement in S* is not
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EXAMPLE 1

Aluminum disks having an outside diameter of 95 mm. an inside diameter of 25 mm, and a thickness of

1.27 mm were made by lathing. A nickel-phosphorus undercoat with a thickness of 20 um was formed on

s0 the surface of each of these disks by eleciroless p!atmg The surface of the undercoat was mirror-finished
with a polishing machine to provide a surface roughness (Rmax) of 0.04 um. Fine concentric grooves were

cut on the mirror surface with a texturing machine, with.care being taken to retain the surface roughness
(Rmax) of 0.04 um. :
Each of the aluminum disks (hersinafter referred to as NI P substrates) thus prepared was degreased

5 by immersion in an aqueous solution of sodium hydroxude 2 mol/t) at 40° G for 5 minutes. A plating bath
(10 1) having the composition indicated in Table 1 was adjusted to a pH of 8.6 by addition of sodium
hydroxide and its temperature was elevated to 75° G. The degreassed Ni-P substrates were immersed in this
plating bath to form a layer of magnetic material in a thickness of 0.08 wm. A carbon film 5 x 10~%m (500
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by incorporating thallium. '

EXAMPLE 4
60 "

. A magnetic layer was formed on N|-P substrates by repeatmg the procedures of Example 2 under the
same conditions except that the plating bath .additionally contained zinc sulfate. As in Example 3, the
resulting samples produced a higher cutput with a smaller noise. The magnstic substance (Co-Ni-P coat)
was found to contain thallium and zinc and it was clear that incorporating both thallium and zinc in a
65 magnetic material is highly effective in improving its output and noise characteristics.

EXAMPLE 5



plating bath to forma layer of magnetic material in a thickness of 0.08
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as i ndi earhigbdiwith ZFindibes. 2. This result shows that .thallium added to a
magneti ¢ substance is effective in inproving the S*, output and noi se
charaeteristics of the sanples. 15 EXAMPLE 2 A nmgnetic | ayer was forned
on Ni-P substrates by repeating the procedures of Exanple |I under the sane
conditions except that the plating bath additionally contained nickel
sul fate and sodi um gl uconate, with the concentration of nucic acid being
reduced as shown in Table |I. The results obtained were substantially the
saré Bs those attained in Exanple 1. As shown in Table 2, the sanples were
found to contain thallium fromwhich it is clearly evident that thallium
added to a magnetic substance is effective in inproving the S*, output and
noi se characteristics of the sanples as confirned in Exanple 1. 25
COVPARATI VE EXAMPLE | A magnetic |ayer was formed on Ni-P substrates by
repeating the procedures of Exanple | under the sane conditions except that
no thalliumsulfate was present in the platlng bath. The results are '
summari zed in Table 1, fromwhich it can be seen that the magnetic
substance (i.e., Co-P coat) containing no thallium30 has a |ow S* val ue
and ppoduces a | ow output while suffering increased noi se. COVPARATI VE
EXAMPLE 2 A magnetic |ayer was fornmed on N.-P substrates by repeating the
procedures of Exanple 2 under the 35 same conditions except that:no
thalliumsulfate was present in the plating bath. The results are
summarized in Table |, fromwhich it can be seen that as in Conparative.
Exanpgfe |, the nagnetic subst.ance (Co-Ni -P coat) containing no thallium has
a low S* val ue and produces a Iom1output whil e suffering increased noise.
EXAMPLE 3
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40 A magnetic |ayer was forned on N -P substrates by.repeating the
procedures of ‘Exanpl e |.under the same conditions.except that the plating
bat h addltlonally cont ai ned zi NEP QY47 888B1AS in Exanple 1, the resulting
sanpl es exhibited a high S* value and yet they had better output and noise
characteristics (high output and | ow noise). As shown in Table 2, ESCA
reveal ed that the magnetic sub stance (Co-P coat) 45 containegd not only
thalliumbut also@inc. It is therefore clear that a nagnetic Subst ance
‘cont ai ni ng bot “Illun1and zinc has very good out put and noi%e
characteristic yet r&aifls Bhedhi gh S*&Gvallie achi eved by ¥ ncorporating
thal Fium EXAMZEZ 50 A mgnéti g | ayer wasafoehed on Ni-P sub$trates by
repeating the Procgdures of Exanple 2 under the sane condition$ except that
the plating bafh additionally contained zinc sulfate. As in Exanple 3. the
resul ting sanp| e¢ roduced a higher output \gtr&a smal | er noi se. The

magngt i c substane%ﬂ(Cb N -P coat% was found~to eontain thalliumand zinc
and it was clepratdat i nc?pofatPngboth th® 1 mand zinc in a 55 magnetic
material is highly effective in inproving its output and noise
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to investigat@lg Beqlef fect of ghalliyn concentrajion of a plating bath on
the woercive Efrgeslof .the resulting magnetic naterial. As shown in Table 3,
seven runs of _pxperinent were conducted using plating baths with varying
concentrationgf ob tjhal I ium sul fate. The concentrations of the other
conponent s Wec'ga Bekid const‘ﬁnt"‘(co-bal"i sul fafe, .03 nol es[err]; nucic acid,
0.2 mol es[errpl bgr3kc acid,20.2 5° nAes[errP  &di um hypophosphite, 0.3
nnfé?[err]. |8} each run, the pH of the plating bath was adjusted to 8.6 by
addi tion qf s@diunghydroxhge;oAshjsoplear frpmJable 3, the coercive force
of magnetic ngt egi | s decreased gs e concentration of thalliumsulfate
increased.'_g!',ﬂ\'t“_l hglun1concentra2;o s of 10 ppmor nore, the nagnetic

mat egi al s xhebi Taal st val ues of 0. or nore. These results show that

t hrough pre@peg| adj ustment of the concentration of thallium10 sulfate in a
pl ati ng bat h, Stagng i.c materials having varying: coercive forces can be
attai ned withfpt: l;,fl cigg bhelg Rgh S walugs. This effect is clearly
evi dent when g1e'ﬂﬁ fi um®on®entr atton is 10 ppm and upward. The sane
resuset s were Eos rged in plating baths that additionally contained ni cke

i ons optional Ry conbined with zinc ions. 15 20 25 30
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Exanpl e 1 .. 88.7 0 1.6 0

9.7 10 22 X 74. 8 10. 8 | 1.4 0
13.0 3 o . 88.5 EP 0 247 839 B1 1.8 trace 9.7
Y N ' 74. 6 11.0 1.5 trace 12.9 15

Conparative Exanple 91.0 0 0 -0 9.0
2 75.9 11 0 0 12.2 25
Table 3 Run No. Concentrati onﬁgﬁg‘ﬁél | ium Sul fate Characteristics of

Magnetic Substance in &liIdN1q ;83 Be( RREK Vel 0 : -
Thi ckness [err]) @er%ﬁ%’ Eadt ffc Wé (aton;;lC%) 0
10 I - -

0. 71620 (900) 0.802 1
0.10 Example70824(890) 0.82 3 10
0.10 68437 (860 0.90 4 20
0.10 1 63662 ( 0 0.90186 0 9.730
0. 1Q, 59285 [ 745) 0.91.6 . 40
0. 10 2 55704( 708 10.8 g g2ty O 13.0 59
0.10 3 50930 (g4 0 0.92,49 EXAI\@EI%% 6- 13gNy,- P substrates
prepared in fhe same mahner as-in Exanpl e 1 were degreased By i mersion in

an aqueous sql ution of $pdd um hydr.@xide [erg] at ¢aidd fona5g9m nutes.
Pl atrs ng baths [err] having the 45 conpositions indicated in Table 4 were

adj ust ed tCompapktafte8. 6 by additi on of sodi um hydroxi de and their

t enper at ulExampdeel evated to [err]. The degreased N -P substrates were

I mrersed in these plating baths to formlayers of nmagnetic substance in a
thib%;gness of 10.08 [err]2Xc¢rbon Q1 nms [erP] thick %ere forfed® on the
magrieti c | aygrs by sputiering. The thus fabricated nmagneti.g, r.ecordi ng di sks
wer e subj ect éd to rreasu%gh%nts c#§ out put and noi se. solcz' or S*

measur enent, specinents (7 nmx 14 mm) were cut fromthe disks and

measur enent was conducted with a vibrating sanple nmagnetoneter in a nmaxi num
magnetic field of 795.8 kA/m (10 k , t put measurenent was conducted
with a magnetic head for a track densﬂy of 900 TPl under the follow ng

condi t (-ers—=L Ffreq-u-e-ne%%—l-.—zs—kk ; 8 Live
speed, | §u8 Nay |s Genconglionof HaliunPifiert was CHeraierisics otiiagnets Subsanee um angl yzer .
55 The r ds i Fiaing Bathfppe, by¥RighP 4 are summarized in Table 4, fromwhich it
canspe| seen tihat all sanples were |i ThikaeEe )|t CoesfcRS OGS AMQ0§], @itpul and
Nol Se 3 ' trgi=penstjty—T¢ o megra
conmer ¢i ag afgpl i cati onsg . g:gJ .Zgg%ﬂigggg g:gg _
3 10 0.10 68437 (860) 0.90
% 4 2 S 0.10 - 63662 (800) 0.90 -
5 -30 0.10 3 50285 (745) 0.91
6 40 : 0.10 55704 (700) 0.92
- 7 50 _ 0.10 50930 (640) 0.92
'\./f
40 .
EXAMPLES 6-13

Ni-P substrates prepared in the same manner as in Example 1 were degreased by immersion in an
- aqueous solution of sodium hydroxide (2 mol/t) at 40°C for 5 minutes. Plating baths (10 t)having the

45 compositions indicated in Table 4 were adjusted to a pH of 8.6 by addition of sodium hydroxide and their
temperature was elevated to 75° C. The degreased Ni-P substrates were immersed in these plating baths to
form layers of magnetic substance in a thickness of 0.08 um. Carbon films 5 x 10~8m (500 A) thick were
formed on the magnetic layers by sputtering.

The thus fabricated magnetic recording disks were subjected to measurements of S*, output and noise.

50 For S* measurement, speciments (7 mm.x 14 mm) were cut from the disks and measurement was
conducted with a vibrating sample magnetometer in a maximum magnetic field of 795.8 kA/m (10 kOs).
Output measurement was conducted with a magnetic head for a track density of 900 TPl under the
following conditions: 1F frequency, 1.25 MHz; 2F frequency, 2.5 MHz; and relative speed, 9.6 m/sec. Noise
measurement was conducted with a spectrum analyzer.

55 The results of measurements are summarized in Table 4, from which it can be seen that all samples
were improved with respect to S”, output and noise and were suitable for use as high-density recording
media in commercial applications. i - '

Analysis by ESCA revealed the presence of | {o 2 atomic% arsenic or bismuth in the magnetic material
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Anal ysi s by ESCA r-eveal ed the presence of | to 2 atom c% arsenic or bisnmuth
in the rragnetrc material 8 EP 0 247 839 Bl | ayers of the sanples (see
Tabl e 5).- Sanpl es prepared in ExEPpl2E 839 BY, 12 and 13 were found to contain
a Mace anount of zinc. These results show that a nagnetic materi al

|ncorporat g an el ement_ of grou Vb of the periodic table has inproved S*,
out put aNESA Thg éa’E‘h%fr T@P'Pé ?'E’Ep'estﬁﬁ@a"e Soapiesf 9 e apme deree i Goptaip ge

rae | f
o T a§ . (Eah *‘%@gﬁiwpwgé‘g{é’gﬁ;%%‘&%
proced ures of "e '"co'gb'"aeml uF\'&er t he sane conditions except that none
of the e kﬁv@%xﬂhﬂ.‘é@a pd the periodic table were incorporated in 10

the pla are shown in Table 4, fromwhich it can be
seen t hat M&Hﬁetﬁ:ﬁ&%rs%ret%eb QN"NiC'E sdﬁﬁl’aib@% %gaﬂ%ﬂgHﬁgééuJeQW ExbthidsieSo Wnke
suf feri ngh Jame amiB dAepbRat nbnd iRk group Bf thd peABAIStaBle whrdTcérbbltted in

concedt 1wy pifing 6dth.Phakdsii dPdrdw i ﬁﬁre 40wnpuﬁ.crﬁﬂ nrwlsséﬁ R iR shiipi&Sab gt d.  An
exper i MaaliesunS pRARES B @GRS bile ls@Hferidg RcrédBsoRe. addi tion of arsenic (run Nos.
| to 6) and for the case of bisnmuth addition (run Nos. 7 to 12). The basic
conposi tEXaMPLE 14 he pl ating bath was the same for all runs; 0.03 ol es/ |,
cobalt sulfate; 0.2 noles[err], nucic acid; 0.4 noles/l, boric acid; and
0.3 msl es/'[hsirﬁr‘l"]éwls obthe zive Wymtpjhwpﬁlma@w Beh on S, Phitgutrand wbises wer dvesiigeted: iAned | n
Tabl e 6 exparipastes chndugted: boih for thoccase ofradditignrof latseic fftmNesn bytosB) and fop thenase of
contain m‘"ﬂsadd'ﬂqﬁ'd(“t"rf@so? foclP). Fembasicrepmposiipn of the,plating bath yas thefsame fir el rungy a

hi gher JURISSH Qobalh welfater, B2 droles/d ki, aeids Odangiesit . IB9ici 3¢l ANsiod- Molegt Z3odium a ¢
coQ(/:ent r"éi? P ' err] m) es/ err ~and_hi her EXAI\/PLES 15 25 An
exper} " ‘"@"’ P%F [;,éhabrn %’e‘?’?lf‘

concent r%?m:f‘g g% gz& oncern atronlgo ch‘i?ls\ Utg Nkl s%(foular oup
Vb of the per|o {i rh r"t n "runs of experi nment
wer e co@aﬁp@@s,ym ng plating bat hs W|th varyl ng concentratlons of the
conpognd—ttre—ctoncentrations of the other conponents were hel d constant

(cobal't  suAd &b6riment V3 cBRESH o Givbdiigatd e pfofiB of ShercRlity2s b doRbeRTbh JE:iatm gttt C
acid, 0.ofa@Bhgand &niaihing am BleméHt bligRoUpRQP B8 TeitialcRabld) ASsHoWh MSTabiB 17! thitteen!rihs€ach
run, thet Rkbefierit Mredbanbiio@ ik MoldtRe baed Wi Olyihd céhcéhriionsddin i d&ﬁip@j‘ld st um
hydr OXi (enceMmtions of thethef tamporiehls| vébre’ held Bonisiam qooball/iltdte) 003 ntlesMPGBEE hoid, 0.2

mat erdoalmoledidc b@taseid, 09 rhdiea/tc amt sodtumaltypaphosphiteq I0sSemoles/ 1y in wachnivb,the pH roé eed.
The magpitingbathawas rdjadte! to 818ibl additun 8 sodiarh bedoxile. 0. 90 and above at arsenic
concent r at Aol slegf fr@n Xable)7, 3hem;=|esy¢ Eceqerqf magabtit) mgledals dacreated [as $herdohcentration of
concent raenie s b'em dncrepsegpThesng maggrigls Ihibited ) aiglues Ph 898 apc: shave 8t apRYiE t hat
t hr ough praspeafions f dst ﬁfmlsw tands hrs Bt Pigmytiy gongentralions Pl pit 0B rmeesiugdvb  of
the p&r |W98?’c“i°a‘bf°é“'\s h 0B RraRer ivsiment;of thegpnepntrgiics %%?‘?f%e“?/% 9r9uR

coerciv é: IPL lgﬂslg? agnetlc materials having varying coercive forc an be dbtained
wit out sacnfrcmg oI values
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[err] 4J [err]

20 0 25 [err]

o] co 30 40 [érr] 45 50 55 EP 0 247 839 Bl Table 5 Conposition of
Maghetic Material (atomc% 5  EP 0247 839 B1 Co Ni As
Zn~ P Exanple 6 88.7 0 1.6 0 0
10 7 74.8 10 9 1.3 0 0 13.0 8 88.5
Q 1.9 trace 9.6 15 9 74.6 . 11.0
1.5 0 tra 12.9 10 88.8 0 0 1.5
o 9.7 11 747 : ~ . 1.3 0 o 13.1 12
88. 7 0 -1 6- trgees 9. 7r1d: 743 S 110
o % 1.4 traz T conparatfve ™5™ 'Exarrpl e 3 91.0
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50 55 12 EP. 0,247 839 Bl [err] 10 [err] ‘15 [err]
[err] H * . * [err] 25 [err] [err]. [err] 40 [err] [err]

[err] 50 :° . EP[(e2478398B113 EP 0 247 839 Bl Table 7 Run
Coheentrati on of Cbnpound Cont ai ni ng El enent of Group Vb Characteristics of
Magnetic Material No. of the Periodic Table in Plating Bath (10-3
nol [err]) Sodium Arsenate - Bisnmuth Sulfate. Thi ckness Coercive
Force S* () [err] 1 P IEble . 5 0
0. 08 71620 (900) 0“80 10 ' % 0
0.0 70824( 890) : 1 . Mater:.al atomic%) 0
0.0 68437(860)~——e 90 4Ni-  As_ [ Bi Zn_ P 0
0. 08 iﬁéﬁ&ﬁe( 800) 0.90 -
6 88.7 0 1.6 0 0 9.7
10 :
7 74.8 | 10.9 1.3 4] 0 13.0
8 88.5 0 ' 1.9 0 trace 9.6
15 9 _ 74.6 11.0 1.5 0 trace 12.9
| 10 88.8 o o 1.5 0 9.7
; 11 74.7  10.9 0 1.3 0 13.1
e 12 88.7 o 0 1.6  trace 9.7
13 74.5 11.0 0 1.4 trace ' 13.1
Comparative
% Example |
3 91.0 0 N 0 9.0
4 75.9  11.9 0 0 0 12.2
a0
35
U
40

50
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S 8 . 0 .0.08 59285

(745) 0.91 6 11 .. 0 0.08
55704 (700) 0.92 7 EP 0 247 839 B1 0o

0. 08" 50930 (640) 0.92 8 - 0 0.02
0.08 | 70824(890) 0.82 9 0 _ 0.5

0. 08 88835 (865) 0.90 10 0 1.0
0.08 63662 (800) 0.9G 11 0 1.5
0.08 59683 (750) 0.8 125 w © © o) © ~ v & o o a 2.0
0.08 , 55704 (700) 0. T N A 4 D mAa o4 oA 25

0. 08 51725 (650) 0.82 The above results show that the present

invention attains the follow ng advantages: (1) by using a

cobal t - phosphorus al | oygc taining thalliumor at |east one el enent of :
group Vb of the periodig 255 gneti € rexor tEH “als fhat has
a high S* value and Whl o%cz‘% a hlngh %Lt %utegj\n t% a reducéd Roise can
be obtained; and (2) a mob It alloy that additionally contains zinc wll
produce a magnetic medi um adapted to hlgh density recording that has
significantly inproved ol jgut Sands nofisesch&r ad el@ sticsqan% Wi cis yet
retains the high S* val 8 B0 af meal. oA sgageet id recosdi 89 aedidim
conprissi ng a substrate ving provided thereon by electroless plating a
magneti ¢ substance whi cElils c@mp@edlof Qangal Fpy Forfdri i nG ap I@st 70
atom ¢ % cobalt, 5-20 atgmif Y phosphorys, 0. 3t 5 Jtogicyt g um or at
| east one el errent of group Vb of the peri od| c 35 tabl e, O- 0 atom c%
nigkel and O-trace ampunt ping 23 The gragget ke rreccmdlcng medrumens cl ai ned
in O¥im1, wherein said -::E o3g| sacorrpos-ed of c:cobal £ p osghorous and
thallium 40 3. The magnetic recording fredPumas T & rreﬂ

wherein said alloy is cogéged of cobalt, phosphorus, nickel and thal l'ium

4. The magnetic recordi nggjmedi um as cl ai med in O aim 1, wherein said alloy
i s cogposed of cobalt, § hGug tPal&iuP a®l BnS 48 58 T Bgnetic
recordi ng medium as cl agh®i® i A&i ngl, gwhgy eidy s dgal Loy s Sorgposed of
cobal t, pRlosphorus, nickeg thalliumand zinc. 6. The magnetic recording
medi um as,, laimed In Caim1l, 1, wherein said alloy is conposed of cobalt,
50 - p phorus, and tg) east one el enent of group Vb of the -periodic

t abl e 7.@{The magneti ag keser di ng medium as claimed in Caimi1, wherein said
alloy is g nposed of phosphorus, nickel, and at |east one el enent
of group Vb of the per§ @ table. 55 8. The magneti c recordi ng nedi um as
claimed in daim6 or ¥, MN¥r& n 3ai'd at | east one effennt of group Vb of
~the periodic table is @ ic 9. FheRPmagneti c ¥ e@r dPng®nedi um as" cl ai ned

in

in d%ins 6 or 7, V\hergeﬂrP' id at | east one elenent of 14
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EP 0 247 839 B1 . 11111211212121111121212121111111 Table 7 Run
Concentration.of Conpound Containing Element of Group Vb Characteristics of

Magnetic Material No. of tepeo Pewre39d@c Table in Plating Bath (10-3 -

molNerr] Sodi um Arsenat e  Bismuth Sulfate Thi ckness Coercive .

Force S* (-) (am Alm(0e) 1 0 0

0. 08 71620 (900) 0.80 2 ~ Table7 0 01 0

0.08 _70824( 890) 0.82 10 3 3. 0

0. 08 Run p Béridentraiin @) ComddurCofitaining Element of Grodp Vb| Characteristics of Magnetic Material P '

0. 08 NG B662 o(ﬂ@@érrodlc Oat%)n §latmg Bath (10~3 mo|118 . 0

8 gg 357 04 0? Arsen%e 1 Bismuth Sulfaia‘}) Thickness | Coercive Force S‘@ﬂ

0.08 50930 (540} O 07 Q (wm) Afm (Oe) Q_r 02

0. 08 17 g824 (89 0.82°9 0 0 0.08 71620 (300) | 0.8Q0} 5

0. 08, 268835 (86901 0.90 10 0 0 0.08 70824 (830) 10820 0

0.08 36@662 (80 0.90 11 0 0 008 68437 (860) (080 |1 5

0. 08 ‘;5 683 (75 0.91 12 g 0 008 ggggiggg; 83‘,’ 0. 0

0. 08 b5704( 70 0.92 13 0 “ P.5

0.08 351725 (65 0.92 ]he abov% resul ts 3ho t gﬁé(ﬁ )espg@g

i nveatijory attains e foll ow ng adva tO?ges (30&4(89 )

cobal't ptgonhor us | oy cont dining t l'ium or g ’36‘ bf

group Ybeof the perd odic tablle, a 251 magnetlc re 6§’dl ng;3 t@w a 31at has

a high{Sy val ue andgy whi ch prdduces a1[3| gh out pyit Ngh % 6).91S° can

be opt dippefl; and (P a cobal'ﬂ al |l oy blpat additjongéd v cga—;oal(m) Z) figp M | |
odlc¢ & ragnetic (rredl um adcpt ed t o 2lsi gh densi tyoajgacqrctnm(gsb)at djl@gs

Signifiball.ly L TTPI UVCU UUL }JUL allu I'MTUl1 DC bllal al C1T§LIL§ alru VVIIIb 1 yU

retains Qc;vg resSIts wqgat .the presea’t mv n '%fams gmeq ’ov(\:unr & v%rrrtd n

compr | éabaﬂ s taro Conin Wl 0/ oy e t&f % i o

rraggg:t nGgre: u an@‘thl alﬁLd 70

at oM CpoifeCR Bbtai d%di‘é)g%ﬁélt P! ﬂBxHﬁyco i -R: anaﬁm or at

| east  oifie® aightendty rd2brAi thitha® b &ft?:@ntlpﬁﬁdr and no @-Q’la?acta@s‘hgsoanamﬁﬁ C%

ni ckel yama.,g-tﬁgm@-& amyInt ~ zi nc. % he magnet i c recording nedium as cl ai med

in CCaiml, wherein said alloy is corrposed of cobalt, phosphorous and
t halsb i omms40 3. The magnetic recordi ng nmedi um as cl ai med in Caiml,
wherein said allioy is conposed of cobalt, phosphorus, nickel and thallium-
4. Thetl.regmegneic re@edingdhedipnmediptisingassubstaterhadng provdled itheredn by\leatreless miagingla al | oy
i S conpogeagnelic subdtante whigh éss¢pimpesed | of ah alldyi comprsing atileast 70 atomic % cobalt, 5-20 -
atomic % phosphorus, 0.5 to 5 atomic% thallium or at least one element of group Vb of the periodic
35 table, 0-20 atomic% nickel and 0-trace amount zinc.

2. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
phosphorous and thallium.

40 3. The magnstic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
phosphorus, nickel and thalliurn.

4. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
2 ' phosphorus, thallium and zinc.

¥ 5. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
- phosphorus, nickel, thallium and zinc.

6. The magnetic recording medium as claimed in Claim 1, 1, wherein said alloy is composed of cobalt,
50 phosphorus, and at least one slement of group Vb of the periodic table.

7. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
phosphorus, nickel, and at least one element of group Vb of the periodic table.

s5 8. The magnetic recording medium as claimed in Claim 6 or 7, wherein said at least one element of group
Vb. of the periodic table is arsenic.

9. The magnstic recording medium as claimed in Claims 6 or 7, wherein said at least one element of

14



45 5. The magnetic.recording mediumas clainmed in-Claim 1, wherein said"
alloy is conposed of .cobalt, phaosphorus ni ckel, thalliumand zinc. 6. The
magnetic recordi ng nedi um as cl Efrﬂa%F iR98him 1, 1, ”m ,ﬂ"mm,"“" oy is
conposed of cobalt, 50 phosphorus, and at ‘| east ,gr oup Vb
of the periodic tabl e.. 7. The magnet{-é% r7ecord| ng medi um as cl aj rred' in daim
1; wherein said alloy is conposed of cobalt phosphorus nlckel and at -
| east o ‘ ' : sfiCc
r ecor di huhigfeAneariration ef Gompeind Canteiniag Ferpenyef GF°”P\M'?=P@ﬂ'4?t9§§’9ﬂ°fd4391‘9@&é"?t9mﬂe

el engnt | &¢- rouB”\‘R)P‘?S‘Pd‘Tﬁ@'ed'éF'F‘lﬁﬂlaémt“&bT’§°W§ arsenic. 9. The nagnetic
recor di g nfedi Ursoaiem®ksshat®d | i Cl abRmuth SAate’ . W ThibknBssq Godrctb Fhrealss” (e
el ement| of |14 EP 0 247 839B1 .111111111111_111111(&&11]111\2:&@9111 group Vb
of the pertodrc LolLJloc Fs—brsmptt—30——Fre—meagne TC 1 eCcut T
~clained ib Claim1, 0\(\‘herel n said alloy is corrposeof‘- q 533 of us, -
Zi ncrean(d gt | east one el ement {of group Vb of the el odi 5' - The
magneti L gecording gediumas ¢laimed pn Claiml "'H%rel Oé’sd E _
-conposef gf| at |easfg 70 atonmi ¢% cobalf, 5 to 20| atgyg co 116) USg.90] tO 20
atom c% ngckel, 0.54t0 5 atomjc% arsegic and a [ragg armggl;tm% ¥igsz LO 12.
The magpeyijc recordigng as clajmed in glaim1, whergign Jaisebsfpdmet i Go2 _
~substSangegifs formedgby el ectrgless plabing using apg atji rese@aly Cloggz) ni ng
[err] nple |of zinc igons per lijtre. Reggndl catlops dids 1. e&#3s@axen .90 _
d' enregj sbriement magneti que conprenant.oun subst | ato.ssonyorssesR{somne] medpt ance
magn6ti} 1qua appliqoee par ddp~t autocatal ytiun aasnpds eas8d (750) all 6.91ape
coQienaptizgu noi ns PO % at omi ue de cebalt, 5 & 20.0% atjossmgaeotle jphessphor e,
0,5 R 5| 4t oni que @e thalliufmou au &8ins un 6| erk® du5t25(R5€)

t abl eau porrodrque des ol nents, U A Z0% atom que de nickel et de 0 A une

trace de Fdfbove Auil- shbf HIP¥S rbr&l;eﬁrlﬁ‘ﬁ&loﬁ LHERERE SIBGAS bdvaMEeS L OBy idhg a
revendl&aéntdnsspﬂom ata ﬂm% thhIReH sr A1dakiogR RplentCA HRRS Vb dR tHeOfRbdio ta
phosghah@néte rdidgerhatéridiMnat € Vakle @R REIES pro@OBNE higR IRt Wit & rsaucecn la

r evendiforb cabelobtathedand @54 edbalk haﬁddh»hagw RbthinEMEMNBProdibe a magridc @edad t, de

phosphaddeptediio high-dkialty @tordlfy thitabd éigliﬁbanﬂy imMpeovaiDytdgit shd@bisechambtorefietnd which
magnet i wtetamhe omigh&* vadeendi cati on 1, dans | equel ledit alliage est conpos4

de cobalt, de phosphore, de thallium et de.zinc.
30 Claims :

1. A magnetic recording medium comprising -a substrate having provided thereon by electroless plating a
magnetic substance which is composed of an alloy comprising at least 70 atomic % cobalt, 5-20
atomic % phosphorus, 0.5 to 5 atomic% thallium or at least one slement of group Vb of the periodic

35 table, 0-20 atomic% nickel and 0-trace amount zinc.

2. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalit,
v ~ phosphorous and thallium.

.40 3. The magnetic recording medium as claimed in Claim 1, wherein said alloy Is composed of cobalt,
phosphorus, nickel and thallium

4, The magnstic recordmg medium as clatmed in Claim 1, wherein said a!loy is composed of cobalt,
phosphorus, thallium and zinc. :

. 5. The magnetic recording medium as claimed in Claim 1, wherein said alloy is composed of cobalt,
phosphorus, nickel, thallium and zinc.

' 8. The magnetic recording medium as claimed in Claim 1, 1, wherein said alloy is compoeed of cobalt,
50 phosphorus, and at least one element of group Vb of the periodic table.

7. The magnstic recording medium as claimed in Claim 1, wherein. said alloy is composed of cobalt,
phosphorus, nickel, and at least one slement of group Vb of the periodic table.

55 . 8. The magnetic recording medium as claimed in Clalm 6or7, wherem said at least one element of group
Vb of the periodic table is arsenic.

8. The magnetic recording medium as claimed in Claims 6 or 7, whersin said at least one element of
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30 5. Le noyen d' enreg| strenment magneti que sel on Ia__t'_exeneh—c—aﬁ—on—T"dans
I equel |edit arllage est. conpose de cobalt; de phosphore

thal'liumet de zinc. 6. Le m)yeneémeayaﬂﬂement n'gm S‘E(w

revendi cation 1, dans lequel ledit alliage est conp

phosphore, et d'au noins un 6l enent du groupe Vb du tableau perlodlque des
61 ments. 38ropp Vb gf thRededieitalimisdismutr ement  nagndt i que sel on |a revendication-

1, dans Ie ueI ledit al]i age est conposd de cobal.t, hosphore de ni ckel
et d' au ﬁ%p magneds FReprding) é:a%fddﬁ Glairp |10 #0proin, 3 d'f"éid*’ec e, 40
8. Le rmyer"l’ 'e“i’n‘fseﬁ’?csﬁ"fié °“ﬁﬁ We'i“’fﬂlﬂ‘psve’l%ﬁei’%f PgW¥8’di cation 6 ou 7, dans

lequel dlﬁ'l ne Cl%s n 6 gnﬂentc l'lf{e ln%a?m VQ'IGI’GI" Sa% all eau rOIeO o] g
6l ment s D" Z;%a%gu S Erff f"s ik @{%'}o g'? h "é%ﬁ?if"s
ans | eque

revendi cat iyg 2incs u groupe
t abl eau p6r|o que des el 6ments est Ie blsnuth 45 10. Le noyen

d' enr @Qi i MRIBRHGNFBABRIdingUS SIBMOA il Rlairf Y CRRbrGR ki@ Qna%netu@%ﬂ@stdn&&l Welornheadhyt
al | i age estolosiROpisting GsifdDaibtig belf coNBMMBRGI 1876 1§12 xADRGR of Gindidnd ¥k IRfe. UN
6l enent du groupe Vb du tabl eau p6ri odi que des 6l 6nents. 60 11. Le noyen .

d' enr egi Bévendiestlonstagn6t i que sal on | a revendication 1, dans |equel ledit

all i age est conpose d'au npins 70% at om que de cobalt de 5 A 20 % at om que
de phesphorts,mayen 0'earodiMumarit onigaiiquecempiondot Lin substrdd p&ndort&rt Uneasubstargsl énagnéti-

d' arseni c @be abpliguée par aigrst deocatalytique. kdmpdsée duryaliiagel taptenang alsmoeie 0Tt alomigne-de que

sal on | a r &okaich &8¢ f/voﬂonllquedlgrmowegvj@l‘i 4 16 atemiguglsietthaliun oprglg meing un ddrient du qua

est fornbe gprupe W gotablaan eitiadiguedes Gidmentsy 8 20P% Ripigee émnigkel 41 dp & ungdrace de

depo Ilz‘;[al on #®nt enant 2 x 15 a 2 x 10-2 noles dO ons de 2|nc par litre.

Pat ent‘angpr | kche 15 \ ches lchnun i um
unf asserdl &P EEb egts"e gmaqa‘ Mﬁf@%? Eonco 1 LS oL i g °%9835°@§é§hen,
el ne magnet | &% %sf’% "8t , die sich aus einer Legierung

Elug arSmE n§ E&é &en‘?‘e% Me%? ;n d%& 8&&9 é?e@é\ld cahoir? él Jlaﬁs g g%«?{%agyg& B{ﬁo

Per i oéensystems eT ‘und ‘0 bis Spurenrrengen Z| nk ent haIt

2. Magnej,i i@%?en%lén?ébtsﬁmmﬂ jubl B316HAAE PovANaRRioH Q Ndahs Q&S&er&ha"ﬁsé(&? Bofosdrnet
daB di e Le%%uﬁgje%géahayaem bt.de@sphor und Thal I'i um zusanmenset zt . 10
3. Magneti sches Aufzei chnungsmedi um nach Anspruch 1, dadur.ch

gekenBsg es.c e eloyeridddradisterhen@ inBgnétige Séishla davendicadon 1] qanPhqsaplaatf alliabb 6dt edmpaoss
Thal | i um zui® @ohalt; de phosphore, de nicksl, de thallium et de zinc.

6. Le moyen d'enregistrement magnétique selon la revehdication 1, dans leque! ledit alliage'est composé
de cobalt, de phosphore, et d’au moins un élément du groupe Vb du tableau périodique des éléments.

7. Le moyen d'enregistrement magnétique selon la revendication 1, dans lequel ledit alliage est.composé
de cobalt, de phosphore, de nicke! et d'au moins un éiément du groupe Vb du tableau périodique des
éléments. L

4« 8 Le moyen d'enregistrement magnétique selon la revendication 8 ou 7, dans lequel ledit au 'moins' un
" élément du groupe Vb du tableau périodique des &léments est I'arsenic.

9. Le moyen d'enregistrement magnétique selon la revendication 8 ou 7, dans lequel ledit au moins un

~ ' élément du groupe Vb du tableau périodique des éléments est le bismuth.

. 45

¢ 10. Le moyen d'enregistrement magnétique selon la revendication 1, dans lequel ledit alliage est composé
de cobalt, de phosphore, de zinc et d'au moins un élément du groupe Vb du tableau périodique des
éléments.

s0 11. Le moyen d'enregistrement magnétique selon la revendication 1, dans lequel ledit alliage est composé
d'au moins 70% atomique de cobalt, de 5 & 20 % atomique de phosphore, de 0 3 20% atomique de
nickel, de 0,5 & 5 % atomique d'arsenic et d'une trace de zinc.

12. Le moyen d'snregistrement magnétique selon la revehdlcation 1, dans lequel ladite substance magnéti-
55 gue est formée par dépdt autocatalytique avec utilisation d'un bain de déposition ¢ontenant 2 x 1575 &
2 x 10™2 moles d'IOI"IS de zinc par litre. :

Patentanspriiche 5
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mensetzt. 15 4. Magnetisches Aufzei chnungsnedi ur‘r‘rrrachﬁeﬁspweh—#dadurch
gekennzel chnet’, daB sich die Legi erung aus Kobhal t hal | i um und
Zi nk zusammen- setzt. 5 Magnet iIEPch247 839fBtei chnung mgw m:ﬂl! uch 1,
Y- -20 dadur ch gekennzel chnet, daB sich die Leglef

Phosphor, Nickel, Thalliumund Zi nk zusanmensetzt. 6. Magneti sches
Auf zei ﬁh&kl 8@‘8 d| um n ch Ans ruch 1, dadurch gekennzel chnet, daB sich die

Legi er ﬁ‘i‘ffe' si'l?rﬁ' f?BﬁW"ﬂ??es Plattigren

Gruppe Vo 8% m h abys el sqnmensetzt die
zumln ar :

ok 332%{4@% i, K‘i?*% herihem i, O °

G uppe Vb es Perl odensyst em; zusarmenset zt. ) I\/agnet [ sches

Auf zei ghiaRSIBEEE MiReRARNgMEGEN hadh AsPERN, 7, dadur ch gekennzei chnet, dabBi

das Zum nggidn KSHzBLRHEE 2hs A6 Logierldg Beh W2 KIEH, MREINOCAR THHh A Hsahin@ut St . 35
9. Magnetisches Aufzei chnungsnedi um nach den AnsprUchen 6 oder 7, dadurch

gekenng.elMdghdtibchesl AlizeitAsungsiisbionl @adh Abgeenkl enment der Gruppe Vb des

Per i odensiautrengekslireeiohivt, & die Ldgiedsieht dus bk, Piobphoy, Silakel 0RS TRl Zusade h
Anspr uch nignsetd. dadurch gekennzel chnet, daB die Legierung sich aus
Kobal t, Phosphor, Zink und zum ndest ei nem El enent der G uppe Vb des

Per i7®d&ndegnesipshey Mdzpichmmgamedium nach Aniephdt | sches Auf zei chnungsnmedi um nach
Anspr uch dedureh-gelennzelefanieb dak tichcdimicegierurig pus dokalt| Rhgsrbon, Fplivh eihd doiszusammendest 70
At ot Kol$8¥% . 5 bis 20 At o 45 Phosphor, O bis 20 Aton% Nickel, 0,5
bis 5 Atan?% Arsen und el ner Spurenrren e an Zi nk zusamrensetzt. 12.

Magnet B g"“ﬁﬁﬁ‘ﬁé‘ff ew'c h 1, dadurch gek | chnet,
o) e AR A SR o ke i FEAY ST S
dung ei né: 5?? rbades gebildet wird, das 2 x 106 bis 2 x 10-2 Mol

Zi nki oge rMa%Fu%séhhé Etrfze?cmtm@rr}ediurﬁiach Anspruch 1,

dadurch gekennzeichnet, daf sich die Legierung aus Kobalt, Phosphor und zumindest einem Element
25 der Gruppe Vb des Periodensystems zusammensetzt. :

7. Magnetisches Aufzeichnungsmedium nach Anspruch 1,
dadurch gekennzeichnet, da8 sich die Legierung aus Kobailt, Phosphor, Nickel und zumindest einem
Element der Gruppe Vb des Periodensystems zusammensstzt.

8. Magnetisches AufzeichnUngsme_d'iu'm' nach Anspruch 8 oder 7, _
dadurch gekennzeichnet, da8 das zumindest eine Element der Gruppe Vb des Periodensystems
Arsen ist. .

35 9. Magnetisches Aufzeichnungsmedium nach den Anspr(iéhen 6 oder 7,
dadurch. gekennzeichnet, daB das zumindest eine Element der Gruppe Vb des Periodensystems
Wismuth ist.

N 10. Magnetisches Aufzeichnungsmedium nach Anspruch 1,
e dadurch gekennzeichnet, da8 dis Legierung sich aus Kobalt, Phosphor, Zink und zumindest einem
' Element der Gruppe Vb des Periodensystems zusammensetzt.

11. Magnetisches Aufzeichnungsmedium nach Anspruch 1,
~ dadurch gekennzeichnet, daB die Legierung sich aus zumindest 70 Atom% Kobait, 5 bis 20 Atom%
i 45 Phosphor, 0 bis 20 Atom% Nickel, 0,5 bis 5 Atom% Arsen und einer Spurenmenge an Zink
zusammensetzt. '

12. Magnetisches Aufzeichnungsmedium nach Anspruch 1,
dadurch gekennzeichnet, daB die magnetische Substanz durch stromloses Plattieren unter Verwen-
50 dung eines Plattierbades gebildst wird, das 2 x 10~ bis 2 x 10~2 Mol Zinkionen pro Liter enthéit.

55
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