
EP 0 438177 B1 Description BACKGROUND OF THE INVENTION 5   1. Field of the
Invention The present invention relates to a magnetic recording disk (known
as a hard disk) where a magnetic layer is formed on a circular rigid
substrate. 10  2. Description of the Prior Art It is generally customary
that circular magnetic recording disks adapted for random access are widely
used as storage media in computers and so forth. Out of such-storage media,
particularly a hard disk with a substrate of aluminum alloy or the like is
employed as a stationary or external disk due to a high response speed and
a 15  great storage capacity. In such magnetic recording disk (hard disk),
with respect to the running facility and durability thereof, an adequate
surface roughness is required with extremely fine irregularities on its
surface which is to be in contact with a magnetic head. For example, there
is known a texturing process which is a technique of lapping the surface of
a circular rigid substrate in the circumferential direction and forming
extremely fine scars to thereby 20  control the surface roughness. In this
case, the surface roughness of the magnetic recording disk is restricted
principally by the flying distance of the magnetic recording head and the
CSS (contact start-stop) characteristics. And any excessive surface
roughness causes a trouble termed head hit, while any insufficient surface
roughness causes an in- crease of the friction coefficient to the magnetic
recording head. 25     It is therefore examined of late to enhance the
durability and eliminate undesired adhesion of the magnetic recording head
by first evaluating the surface roughness of the magnetic recording disk on
the basis of the average roughness Ra at the center line and then
optimizing such roughness to reduce the maximum frictional force against
the magnetic recording head (as disclosed in Japanese Patent Laid-open No.
Sho 62 (1987)- 46429). 30      From the studies promoted by the present
inventors with respect to the CSS durability which is the most important
characteristic in the magnetic recording head, it has been concluded that a
satisfactory result is not attainable merely by prescribing the average
roughness at the center line. OBJECT AND SUMMARY OF THE INVENTION 35 The
present invention has been accomplished on the basis of such strenuous
studies. And its object is to provide an improved magnetic recording disk
which ensures remarkably high CSS durability in addition to a minimal
friction coefficient against a magnetic recording head. In a magnetic
recording disk where its surface is so textured that the roughness thereof
is prescribed, the 40  feature of the present invention resides in
enhancing the CSS (contact start-stop) durability by optimizing the
relationship between the value Rv from the diametrical arithmetic-average
center line to the deepest valley and the value Rp from such center line to
the highest peak. According to one aspect of the present invention, there
is provided a magnetic recording disk comprising aflatsmooth substratewith
a mechanically abraded surface having a uniform series of physical
circumferential 45 texturing; and a magnetic layer formed over the
substrate and having radial roughness factors Rp and Rv se- lectively
determined to satisfy the condition of Rp/Rv [err] 0.8. The above and other
features and advantages of the present invention will become apparent from
the fol- lowing description which will be given with reference to the
illustrative accompanying drawings. 50 BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 shows a typical example of roughness factors Rp and Rv; Fig. 2(A)
graphically shows a characteristic curve representing the rotation rate of
a magnetic recording disk at the beginning of a CSS action; and 55
Fig. 2(B) graphically shows a characteristic curve representing the changes
of a frictional force caused in relation to Fig. 2(A). 



2    EP 0 438 177 B1 DESCRIPTION OF THE PREFERRED EMBODIMENTS In an attempt
to achieve the object mentioned. The inventors have continued incessant
examinations and studies to finally find that, depending on the state of
surface irregularities on a magnetic recording disk, a dif- 5   ference
occurs in the time during which a frictional force is exerted between the
magnetic head and the surface of the magnetic recording disk. From the
detailed studies and experiments carried out relative to the temporal
change of the frictional force applied at the CSS action to the magnetic
head, it has been confirmed that the frictional-force exertion time becomes
shorterwhen a certain relationship is existent between a value Rv from the
arithmetic-average center line of the diametrical surface irregularities on
the magnetic disk to the deepest 10  valley and another value Rp from such
center line to the highest peak, and the best CSS characteristic can be
obtained when the said conditional relationship is satisfied. The present
invention based on such discovery is concerned with a magnetic disk where
at least a mag- netic layer is formed on a circular rigid substrate
textured in the circumferential direction. And the feature of the present
invention resides in that a relationship of Rp/Rv [err] 0.6 is satisfied
with regard to the value Rv from 15  the arithmetic-average center line of
diametrical surface irregularities on the magnetic recording disk to the
deepest valley and the value Rp from such center line to the highest peak.
As shown in Fig. 1, the value Rv from the arithmetic-average center line of
the surface irregularities to the deepest valley and the value Rp from the
same center line to the highest peak are obtained by first calculating the
center line L based on the arithmetic-average of the heights of the surface
irregularities in a measured 20  area, then determining the distance from
the center line L to the deepest valley in such measured area, and the
distance from the center line L to the highest peak In the same measured
area. The values Rv and Rp thus obtained become widely different depending
on the amplitude distribution of the surface irregularities even when the
center-line average roughness on the surface of the magnetic recording disk
remains unchanged. In the present invention, the surface state of the rigid
substrate is so controlled that the values Rv and Rp 25  of the surface
irregularities on the magnetic recording disk are set to satisfy the
relationship of Rp/Rv [err] 0.6. The state of the surface irregularities
concerning the subject here relates to the magnetic disk surface which is
to be practically in contact with the magnetic head. Therefore, in case the
surface of the magnetic layer is brought directly into contact with the
magnetic head, the surface state of the magnetic layer needs to satisfy the
above-described conditional relationship. Meanwhile, if a protective carbon
film is formed on the surface 30  of the magnetic layer, the surface state
of such carbon film needs to satisfy the said relationship. The center-line
average roughness factor Ra and the maximum height Rmax may be numerically
arbitrary. However, any excessive surface roughness brings about an
impediment to the motion of the magnetic head and comes to deteriorate the
electromagnetic transducing characteristics. It is therefore preferred that
the cen- ter-line average roughness factor Ra be set to less than 20 nm,
and the maximum height Rmax to less than 35  200 nm. The surface state of
the rigid substrate is controlled by a texturing process, which is
preferably executed by the technique of rubbing a lapping tape against the
substrate in the circumferential direction and thereby forming extremely
fine scars on the substrate surface in the circumferential direction. The
values Rv and Rp of the surface irregularities on the magnetic recording
disk are controllable by changing the kind (e.g., surface 40  roughness) of
the lapping tape or combining one tape with another of a different kind.
The disk substrate to be textured may be any of rigid ones such as an
aluminum or aluminum alloy sub- strate, a Ni-P placed aluminum or aluminum
alloy substrate, an alumitized aluminum or aluminum alloy sub- strate, a
glass substrate, ora plastic substrate composed of polyether-imide,
polycarbonate, polysulfone, poly- ether-sulfone, polyacetal, or
polyphenylene sulfide. 45      Meanwhile the magnetic layer formed on the
rigid substrate may be a magnetic film obtained by coating 



the substrate with a magnetic material composed principally of magnetic
particles and a binder, or may be a metallic thin film of a ferromagnetic
metal material (e.g. Co-Ni alloy, Co-Cr-Ta alloy, or Co-Cr-NI alloy) by the
thin-film forming technique of plating, evaporation, sputtering or the
like, and there is no restriction thereto at all. When a metallic thin film
is formed on the magnetic layer, a primary coatfilm may be provided if
necessary. 50  In this case, exemplary suitable materials of such primary
coat film are Bi, Cr and so forth, and the thickness thereof may generally
be set to a value on the order of several ten to thousand angstroms (e.g.,
700 to 1000A in a Cr film). Furthermore a protective carbon film and a
lubricative layer may also be formed on the surface of the afore- mentioned
magnetic layer, if necessary. The kind of a lubricant may be selected as
desired, and In particular 55   a lubricant of perfluoropolyether is
suitable. It is preferred that the thickness of the protective carbon film
be within a range of 200 to 500A, and the thickness of the lubricative
layer be within a range of 20 to 60A. When the rotation rate of the
magnetic recording disk is gradually raised as graphically shown in Fig. 2
(A) while the magnetic head is kept In contact therewith, the frictional
force generated between the magnetic 3    EP 0 438177 B1 head and the
magnetic disk surface at the beginning of the CSS action is such as shown
in Fig. 2(B). At this time, the amount of the damage caused to the magnetic
disk or the magnetic head is given by an integral of the frictional force.
The characteristic curve of the frictional force changes depending on the
values Rv and Rp of the surface 5   irregularities on the magnetic
recording disk. If the ratio Rp/Rv is small, the maximum frictional force
[err] applied to the magnetic head indicates merely a slight change, but
the time [err] required until reduction of the frictional force to zero
with a fly of the magnetic head tends to be longer. This signifies that the
frictional force to the magnetic head dregs on with a decrease of the ratio
Rp/Rv to consequently prolong the time during which the magnetic head
remains in contact with the surface of the magnetic recording disk. 10
Therefore, when the surface roughness is increased for example to reduce
the maximum frictional force, normally the value Rv is rendered greaterto
eventually decrease the ratio Rp/Rv, whereby the time t, required until
reduction of the frictional force to zero is prolonged to increase the
integral thereof, hence deteriorating the CSS durability as a result. In
contrast therewith, according to the present invention where the ratio
Rp/Rv is set to be greater than 15 0.6, the time [err] required until
reduction of the frictional force to zero is shortened to consequently
ensure suf- ficient CSS durability. Hereinafter the present invention will
be described in detail with reference to some specific experimental
results. 20  Experimental Example 1 Each of sample disks used In this
experiment was produced by sequentially forming a magnetic layer, a
protective carbon film and a lubricative layer on an aluminum substrate
placed with Ni-P alloy where the state of surface irregularities was
changed by a texturing process. The magnetic layer was formed by sputtering
25  Co-NI alloy to a thickness of 500A. And a bismuth film of 1OOA in
thickness was formed as a primary coat layer on the magnetic layer.
Meanwhile the thickness of the protective carbon film was set to 350 -
400A, and that of the lubricative layer to 40A, respectively. The lubricant
used therein was perfluoropolyether (trade name: FOMBLIN). Tables 1-1 and
1-2 show the individual values with regard to each of the sample disks,
including the afore- 30  mentioned roughness factors Rp, Rv, Rp/Rv; the
maximum frictional force [err] applied to the magnetic head; and the time
[err] required until the frictional force is reduced to zero with a fly of
the magnetic head. The sample disks listed in Table 1-1 correspond to the
embodiments of the present invention, and those listed in Table 1- 2
correspond to comparative examples. 



The values of Rp, Rv and Rp/Rv in each sample disk were obtained by actual
measurement after comple- 35  tion of the magnetic layer and the protective
carbon f ilm, and the length of measurement was 0.6 mm. The maximum
frictional force [err] and the time [err] were measured under the
conditions that the rotation rate of the magnetic disk was set to 3600 rpm,
and the time [T in Fig. 2(A] required until arrival of the rotation rate at
such value was set to 4 seconds. TABLE  1-1 Rp  (nm)    RV  (nm)
Rp/Rv         [err]  (g)    [err]  (Sec) 45 A       31.9          49.1
0.65          3.0           1.9 B       44.1          70.0           0.63
2.7           1.9 50          C        42.4          60.2          0.70
2.7           1.9 D       37.5          60.0          0.63           2.9
1.9 E       82.9          87.9           0.94          2.0           1.7 55
F       81.2          72.6          1.12           1.9           1.7 4
EP 0 438 177 B1 TABLE 1-2 5                 Rp  (nm)       Rv  (nm)
Rp/Rv         F,  (g)       t,  (sec) G        25.5           69.3
0.37            3.1            2.4 10         H         27.7           90.3
0.31            3.0            3.2 I        44.7           86.0
0.52            2.7            3.0 J        37.7           85.5
0.44            2.7            3.0 15         K         33.7           70.2
0.38            2.9            2.5 As is apparent from the above tables,
when the surface state of the magnetic recording disk is so controlled 20
that the ratio Rp/Rv becomes greater than 0.6, particularly the time [err],
required until reduction of the frictional force to zero is rendered
shorter, and the integral of the frictional force is minimized.
Experimental Example 2 25      Each of sample disks was produced similarly
to the above-described Experimental Example 1 with the exception that the
magnetic layerwas composed of Co-Cr-Ta alloy, and the primary coat layerwas
composed of Cr. The thickness of such Co-Cr-Ta alloy layer was set to 500A,
and that of the Cr layer to 700A, respectively. A preferred composition
range of the Co-Cr-Ta alloy as the magnetic layer is so selected that, in
Co[err]Cr[err]Ta[err] (where x, y, z denote the percent by weight), 30
4 [err] y [err]20 x = remainder In this example, the composition was
selectively determined as [err]. 35      Regarding such sample disks also,
measurements were executed with respect to the roughness factors Rp, Rv,
Rp/Rv, the maximum frictional force [err] applied to the magnetic head, and
the time [err] required until the frictional force becomes zero due to a
fly of the magnetic head. The results of such measurements are shown in
Tables 2-1 and 2-2.The sample disks listed in Table2-1 correspond to the
embodiments of the present invention, and those listed in Table 2-2
correspond to comparative examples. 40 TABLE 2-1 45                 = Rp
(nm)    Rv  (m)          Rp/Rv         [err] (g)    [err]  (sec) a
48.2           40.3          1.20           1.9           1.9 50
b        39.5          56.7           0.70           2.0           1.8 



c       36.1          57.1           0.63           2.5           1.8 d
48.9           52.8          0.93           2.9           1.9 55
e       73.5           83.2          0.88           2.7           1.7 5
EP0438177B1 TABLE 2-2 5                  Rp  (nm)    Rv (nm)         Rp/Rv
[err] (g)    [err] (sec) f       13.8         41.4         0.33
3.0           3.0 10           g       23.6          53.4         0.44
2.8           2.6 h       36.0         72.3         0.50           2.8
2.7 i       21.1         38.1         0.55          3.1           2.9 15
j       17.6          45.1         0.39          2.7          2.7 20     In
an exemplary case where the magnetic layer is composed of Co-Cr-Ta alloy
([err]), it is also ob- vious that the integral of the frictional force is
reduced by setting the ratio Rp/Rv to a value greater than 0.6.
Furthermore, similar experiments were conducted by changing the composition
of the magnetic layer to [err], and the results achieved were similar to
those obtained with regard to the aforementioned com- position of [err]. 25
As described hereinabove, according to the present invention where the
ratio Rp/Rv of the surface irreg- ularites on the magnetic recording disk
is set to be greater than 0.6, the damage caused to the magnetic head or
the magnetic disk (particularly the integral of the frictional force) can
be diminished to consequently attain an advantage of enhancing the CSS
durability. 30 Claims 1. A magnetic recording disk comprising: a flat
smooth substrate with a mechanically abraded surface having a uniform
series of physical 35      circumferential texturing; and a magnetic layer
formed over said substrate and having radial roughness factors Rp and Rv
se- lectively determined to satisfy the condition of Rp/Rv [err] 0.6, Rv
being the value from the arithmetic-aver- age center line of the surface
irregularities to the deepest valley and Rp the value from the same center
line to the highest peak. 40 2. A magnetic recording disk according to
claim 1, wherein the radial roughness factors Ra and Rmax of said magnetic
layer are selectively determined to satisfy the conditions of Ra [err] 20
nm and Rmax [err] 200 nm respectively, Ra being the center-line average
roughness factor and Rmax the maximum height. 45  3. A magnetic recording
disk comprising: a flat smooth substrate with a mechanically abraded
surface having a uniform series of physical circumferential texturing; a
primary coat layer formed over said substrate; a magnetic layer formed over
said primary coat layer and composed of a metal thin film; 50            a
protective carbon layer formed over said magnetic layer, and a lubricative
layer formed over said protective carbon layer and having radial roughness
factors Rp and Rv selectively determined to satisfy the condition of Rp/Rv
[err] 0.6, Rp and Rv being defined as in claim 1. 55   4. A magnetic
recording disk according to claim 3, wherein said primary coat layer is
composed of Cr,and said magnetic layer has a composition of [err] In which
x, y, z denote the percent by weight selected as 4 [err] y [err] 20, 0
[err] [err]  5, and x Is the remainder. 



6    * C   L  M   S TABLE 2-2 5   Rp  (nm)    Rv  (nm)
Rp/Rv        [err] (g)    [err] (sec) f       13.8         41.4
0.33          3.0          3.0 10           g       23.6          53.4
0.44          2.8           2.6 h       36.0         72.3          0.50
2.8          2.7 i       21.1         38.1          0.55          3.1
2.9 15           j       17.6          45.1         0.39          2.7
2.7 20     In an exemplary case where the magnetic layer is composed of
Co-Cr-Ta alloy ([err]), it is also ob- vious that the integral of the
frictional force is reduced by setting the ratio Rp/Rv to a value greater
than 0.6. Furthermore, similar experiments were conducted by changing the
composition of the magnetic layer to [err]  and the results achieved were
similar to those obtained with regard to the aforementioned com- position
of [err]. 25      As described hereinabove, according to the present
invention where the ratio Rp/Rv of the surface irreg- ularities on the
magnetic recording disk is set to be greater than 0.6, the damage caused to
the magnetic head or the magnetic disk (particularly the integral of the
frictional force) can be diminished to consequently attain an advantage of
enhancing the CSS durability. 30 Claims 1. A magnetic recording disk
comprising: a flat smooth substrate with a mechanically abraded surface
having a uniform series of physical 35      circumferential texturing; and
a magnetic layer formed over said substrate and having radial roughness
factors Rp and Rv se- lectively determined to satisfy the condition of
Rp/Rv [err] 0.6, Rv being the value from the arithmetic-aver- age center
line of the surface irregularities to the deepest valley and Rp the value
from the same center line to the highest peak. 40 2. Amagnetic recording
disk according to claim 1, wherein the radial roughness factors Ra and Rmax
of said magnetic layer are selectively determined to satisfy the conditions
of Ra [err] 20 nm and Rmax [err] 200 nm respectively, Ra being the
center-line average roughness factor and Rmax the maximum height. 3. A
magnetic recording disk comprising: a flat smooth substrate with a
mechanically abraded surface having a uniform series of physical
circumferential texturing; a primary coat layer formed over said substrate;
a magnetic layer formed over said primary coat layer and composed of a
metal thin film; 50            a protective carbon layer formed over said
magnetic layer; and a lubricative layer formed over said protective carbon
layer and having radial roughness factors Rp and Rv selectively determined
to satisfy the condition of Rp/Rv [err] 0.6, Rp and Rv being defined as in
claim 1. 55   4. A magnetic recording disk according to claim 3, wherein
said primary coat layer is composed of Cr; and said magnetic layer has a
composition of [err] in which x, y, z denote the percent by weight selected
as 4 [err]y [err]  20, 0 < z[err] [err] 5, and x is the remainder. 6   



5. A magnetic recording disk according to claim 3, wherein said protective
carbon layer has a thickness of 200 to 500A. 6. A magnetic recording disk
according to claim 3, wherein said lubricative layer has a thickness of 20
to 60A. 7. Amagnetic recording diskaccording to claim 3, wherein said
lubricative layer contains perfluoropolyether. 8. A magnetic recording disk
according to claim 4, wherein said primary coat layer has a thickness of
700 to 1000A 10 PatentansprOche 15  1.  Magnetische Aufzeichnungsplatte mit
- einem ebenen, glatten Substrat mit einer mechanisch abgetragenen
Oberflache mit einer gleichma- Migen Anordnung elner korperlichen Textur in
Umfangsrichtung; und - einer auf dem Substrat ausgebildeten Magnetschicht
mit radlalen Rauhigkeitsfaktoren Rp und Rv, die selektiv so festgelegt
sind, daB sie der Bedingung RpRv a 0,6 genfigen; ao        - wobei Rv
derWert von derArithmetikmittelwert-Mitteblinie der
Oberflachenunregelmaigkeiten zum tiefsten Tal ist und Rp der Wert von
dieser Mittellinie bis zur hochsten Spitze ist. 2.  Magnetische
Aufzelchnungsplatte nach Anspruch 1, bei der die
Oberflachenrauhigkeitsfaktoren Ra und Rmax der Magnetschicht selektliv so
festgelegt sind, daB sie den Bedingungen Ra s 20 nm bzw. Rmax 5 200 nm
genugen, wobei Ra der mittlere Rauhigkeitsfaktor entlang der Mittellinie
ist und Rmax die ma- S ximale HMhe lst. 3.  Magnetlsche
Aufzeichnungsplatte, mit: - einem ebenen, glatten Substrat mit einer
mechanisch abgetragenen Oberflache mit einergleichma- Bigen Anordnung einer
k8rperllchen Textur In Umfangsrichtung; und 30        - iner
Grundflberzugsschicht, die auf dem Substrat ausgebildet ist - einer auf der
Grundflberzugsschicht ausgebildeten Magnetschicht, die aus einem
metallischen Dflnnfilm besteht; - elner auf der Magnetschicht ausgeblldeten
schutzenden Kohlenstoffschicht; und - elner Ober der schfltzenden
Kohlenstoffschicht ausgebildeten Schmiermittelschicht mit radialen 3S
Rauhikeitsfaktoren Rp und Rv, die selektiv so festgelegt sind, da% sle der
Bedingung RplRv 2 0,6 gentgen, wobei Rp und Rv wie in Anspruch I definiert
sind. 4.  Magnetische Aufzeichnungsplatte nach Anspruch 3, bel der die
Grund0berzugsschicht aus Cr besteht und die Magnetschicht die
Zusammensetzung CoCryTa, hat, wobel x, y, z Gewichtsprozente bezeichnen, 40
die zu 4 5 y 5 20, 0 < z 9 5 ausgewAhIt sind, wobei x der Rest lst. 5.
Magnetiache Aufzeichnungsplatte nachAnspruch 3, bei derdie schritzende
Kohlenstoffschicht eine Dicke von 200 bis 500 A aufweist. 45  6.
Magnetische Aufzeichnungsplatte nach Anspruch 3, bei der die
Schmiermittelschicht eine Dicke von 20 bis 60 A aufweist. 7.  Magnetische
Aufzeichnungsplatte nach Anspruch 3, bei der die Schmiermittelschicht
Perfluorpolyether enthilt. s 8. Magnetische Aufzeichnungsplatte nach
Anspruch 4, bel der die Grundflberzugsschicht eine Dicke von 700 bis 1000 A
aufweist. Revendicatlons 55 1. Disque d'enregistrement magnetique
comprenant: - un substrat plat et lisse avec une surface sayantsubi une
abrasion mecanique et presentant une srie 7   



EP 0 438 177 Si                       l lij 111111 lIll Jill A lii .,
*  ~~~~~~~~~~~C   L  M   S* uniforms de textures circonfdrentielles
physiques; - une couche magnetique formnee par dessus ledit substrat et
possedant des facteurs de rugosit6 ra- diale Rp et Rv qui sont
selectivement determines de manlere a satisfaire a condition RplRv 2 0,6,
Rv 6tant la valeurdepuis la ligne centrals moyenne arithm6tique des
irregularites de surface jusqu'a 5           la vallee la plus profonde et
Rp etant la valeur depuls la meme ligne centrale jusqu'au sommet le plus
eleve. 2. Disque d'enregistrement magnetique solon la revendication 1, dans
lequel les facteurs de rugosite radialo Ra et Rmax de laditb couche
magnetique sont determlnes s6lectivement de maniere A satisfaire les condi-
10      tions Ra 520 nm et Rmax 5200 nm, respectivement, Ra etant le
facteur de rugosit6 moyenne sur la ligne centrals et Rmax etant la hauteur
maximum. 3.  Disque d'enregistrement magnetique comprenant: - un substrat
plat et lisse avec une surface qui a subi une abrasion m6canique et
pr6sente une serie 15          uniforms de textures circonf6rentielles
physiques; - une couche de revitement primaire formee sur ledit substrat; -
une couche magn6tiqueform6e sur ladite couche de revbtementprimaire
etcomposee d'un film me- tallique mince; - une couche de carbone
protectrice formee sur ladite couche magnetique ; et 20        - une couche
de lubrification form6e sur ladite couche de carbons protoctricoe et ayant
des facteurs de rugosite radiale Rp et Rv determines selectivement de
maniere A satisfaire la condition RpJRv 2 0,6, Rp et Rv etant dMfinis comme
A la revendlcation 1. 4.  Disque d'enregistrement magnitique solon la
revendicatlon 3, dans lequel ladite couche de revetement 25      primaire
est composee de Cr; et ladite couche magn6tique a une composition de
Co1Cr.Ta2, dans laquelle x, y et z designent les pouroentages en polds
choisis comme suit: 4 5 y 5 20, 0 < z 5 5, et x esat le reste. 5.  Disque
d'enregistrement magn6tique solon la revendication 3, dans lequel ladite
couche de carbons pro- toctrice a une 6palsseur de 200 A 500k 30  6.
Disque d'enregistrement magnetique selon la revendication 3, dans lequel
ladite couche de lubrification a une epaisseur de 20 A B0A. 7.  Disque
d'enregistroment magnetique salon la revendication 3, dans lequel ladite
couche de lubrification contient du perfluoropolyether. 35 8. Disque
d'enregistrement magnetique selon la revendication 4. dans lequel ladits
couche de revtement primaire a une epalsseur de 700 A i oooA. i~ '   40 45
50 55 8    


