
EP 0 435 159 B1 Description The present invention relates to a longitudinal
magnetic recording medium wherein information recording is conducted by
magnetization In a longitudinal direction in the plane of the recording
layer, which has magnetic 5   properties remarkably improved. In recent
years, the application range of magnetic recording apparatus such as
magnetic disc apparatus, flexible discapparatus ormagnetictape apparatus
has been remarkablyexpanded, and the Importance of such magnetic recording
apparatus has increased. Accordingly, for the magnetic recording media used
In such ap- paratus, a remarkable improvement is being made In the
recording density. 10      For such magnetic recording media, it is desired
to attain a still higher recording density. For this purpose, the magnetic
recording layer is required to have a high coercive force, and at the same
time, the longitudinal magnetic recording medium wherein the magnetic
recording is conducted in the circumferential direction of media, is
required to have superior magnetic properties in the circumferencial
direction as compared with the properties In the radial direction of media.
15      As the magnetic layer for the longitudinal magnetic recording
medium, a Co-Ni-Pt system and a Co-NI, Co-Ni-Cr or Co-Cr system with a
non-magnetic chromium primer layer are known. However, their coercive force
Is Inadequate for high recording density media, and their magnetic
properties in the recording direction are not good enough as compared with
the properties in the traversed direction to the recording direction.
Further, in the summaries of reports presented at the 11th meeting of Japan
Applied Magnetism Associa- 20  tion, 18, 1987, it has been reported that
the coercive force of a Co-NI-Cr magnetic layer provided with a non-
magnetic chromium primer layer, Increases as the substrate temperature is
raised. The reason for this is as- sumed to be the promotion of segregation
of chromium to the crystal grain boundaries In the magnetic layer. However,
this is only an assumption and Is not confirmed. The segregation state of
chromium changes de- pending upon the layer-forming conditions as described
hereinafter. it Is an Important Issue how the segrega- 25  don state should
be controlled to obtain desired magnetic properties of the longitudinal
magnetic recording me- dium. Further, It is also an Important question how
to control the crystal orientation of the magnetic layer. How- ever, In the
above report, it has been reported that there Is no change in the
crystallizability. Furthermore, the necessity to raise the substrate
temperature to a level of 2900C limits the practical applicability in view
of the required flatness of the substrate and the magnetization of the
substrate. 30     It has been reported that in a perpendicularmagnetic
recording medium comprising Co and Cras the main components, the
precipitation state of Cr In the crystal grains gives a substantial
influence over the magnetic properties, for example, in Jpn. J. Appi. Phys.
24 (1985) L951, and IEEE Trans. Mag. MAG-23 (1987) 2061. Namely, it has
been reported that by the segregation of Cr, ferromagnetic high Co regions
will be formed in a plate-like shape periodically within the crystal grains
in a direction vertical to the magnetic recording layer, 35  whereby the
magnetic properties In the direction vertical to the plane of the magnetic
layer, such as the co- ercive force In the vertical direction and the
vertical magnetic anisotropy constant, will be remarkably improved.
Further, Japanese Unexamined Patent Publication No. 255813/1988 discloses
that It is possible to Improve the vertical magnetic properties by
adjusting the average period of the segregation regions to a level of from
30 to 300 A. However, according to this mechanism, the (002) plane of
cobalt crystals of the high cobalt con- 2J  40  centration regions
surrounded by high chromium concentration regions, is strongly oriented in
the vertical di- rection by the plate-like segregation structure with the
direction vertical to the plane of the magnetic layer being longitudinal,
and the vertical magnetic anisotropy Is created by the multiplication of
the shape magnetic ani- sotropy by the plate-like structure. Although such
a chromium segregation structure may be optimum for vertical magnetic
recording media, 45  It is not suitable for longitudinal magnetic recording
media, since the magnetization direction is different from the longitudinal
magnetic recording media, and the magnetic properties In the longitudinal
direction deteriorate. Further, Japanese Examined Patent Publication No.
53770/1988 discloses that in a vertical magnetic re- cording medium
comprising Co and Cr, or Co, Cr and NI as the main components, the
corrosion resistance can be Improved by segregating Cr at the surface of
crystals of the magnetic layer. However, this Is also an 50  invention for
vertical magnetic properties, which are unsuitable for a longitudinal
magnetic recording medium. Further, in order to improve the magnetic
properties in the recording direction, it has been attempted to impart a
good magnetic anisotropy in the circumferential direction of a disc medium
by forming a magnetic 



layer on a substrate having a texture In the circumferential direction.
However, the effects are not remarkable within the range of practical
surface roughness. In order to impart a remarkable magnetic anisotropy, a
sub- 55  strate having a texture in the circumferential direction is used,
and a magnetic layer Is formed by oblique inci- dence while rotating the
substrate, as reported In J. Appl. Phys. 55 (1984) 15. However, this method
is not suitable for mass production of the product. Thus, a chromium
segregation structure suitable for a longitudinal magnetic recording medium
to obtain 2    EP 0 435159 B1 a high coercive force has not yet been known,
and there has been no practical means to improve the magnetic properties in
the direction of recording. The present Inventors have found that when a
magnetic alloy layer comprising cobalt and chromium as j    5   the main
components is used as a longitudinal magnetic recording medium, In order to
obtain the optimum magnetic properties, it is not sufficient to merely
segregate chromium or to employ an axis of easy magneti- zation of magnetic
layer merely oriented In-plane, but it is in fact important to minutely
control the segregation state of chromium to obtain a high coercive force
and to control the orientation of crystallites to impart a mag-
netocrystalline anisotropy excellent In a specific direction, and for that
purpose, It is Important to control the 10  nature of the substrateon which
the magnetic layerisformed. The present invention Is based on
thisdiscovery. Thus, the present Invention provides a longitudinal magnetic
recording medium comprising a non-magnetic substrate having a texture with
a central line average roughness Ra in a circumferential direction of at
least 20 Aand a magnetic alloy layer comprising cobalt and chromium as the
main components, formed on the sub- strate, wherein the magnetic alloy
layer has (i) a feature that when the crystalline orientation degree of the
15  hcp crystal structure Is represented by the diffraction ray Intensity
of electron diffraction by transmission elec- tron diffractiometry, the
intensity ratio of the electron diffraction ring In the Co (002) plane
between the cir- cumferential direction and the radial direction of the
substrate is at least 3, and (ii) a segregation structure hav- ing low
chromium concentration regions surrounded by high chromium concentration
regions, the diameters ofthe surrounded lowchromium concentration regions
being within a range of from 80 to 500 A, and the number 20  of the
surrounded low chromium concentration regions being from 600 to 1,500
regions/pm2. It is thereby pos- sible to obtain a high coercive force and a
magnetic anisotropy excellent in the circumferential direction of the K)
disc. Now, the present invention will be described In furtherdetall with
reference to the preferred embodiments. In the accompanying drawings: 25
Figure 1 is a graph showing the relation between the number of the
surrounded low chromium concen- tration regions and the coercive force Ho
obtained In Examples I to 4 and Comparative Example 1. Figure 2 Is a graph
showing the relation between the central line average roughness Ra and the
coercive force anisotropic ratio of the magnetic layer (Hc II /Hcl) In
Examples 5 to 8 and Comparative Examples 2 and 3. 30      Figure 3 is a
graph showing the relation between the central line average roughness Ra of
the substrate and the Intensity ratio between the circumferential direction
and the radial direction of the electron diffraction ring in the Co (002)
plane by electron diffraction of the hcp structure of the magnetic layer In
Examples 5 to 8 and Comparative Examples 2 and 3. Figure 4 is a graph
showing the relation between the Intensity ratio between the
circumferential direction 35  and the radial direction of the electron
diffraction ring In the Co (002) plane of the magnetic layer and the co-
ercive force anisotropic ratio (Hc II /Hcl) In Examples 5 to 8 and
Comparative Examples 2 and 3. Figure 5 is a schematic view Illustrating an
embodiment of a sputtering apparatus suitable for obtaining a longitudinal
magnetic recording medium of the present invention, wherein reference
numeral 1 indicates a tar- get, numeral 2 indicates a substrate holder,
numeral 3 Indicates a substrate, numerals 4 and 4' Indicate inter- 40
mediate electrodes, numeral 5 Indicates a powersource forsputtering, and
numeral 6 Indicates a powersource KJ        for the Intermediate
electrodes. Figure 6 isa view Illustrating the positional relation between
the respective diffraction rings by transmission 



electron diffraction and cobalt crystal orientation planes, wherein A-A
line indicates the circumferential direc- tion (textured direction) of the
substrate, B-B line indicates the radial direction of the substrate,
reference nu- 45  meral 7 Indicates diffraction rays in the (100) plane,
numeral 8 Indicates diffraction rays in the (002) plane, numeral 9
indicates diffraction rays in the (101) plane, numeral 10 Indicates
diffraction rays in the (102) plane, numeral 11 Indicates diffraction rays
in the (110) plane, and numeral 12 indicates diffraction rays In the (103)
face. Figures 7 to 11 are transmission electron microscopic photographs
showing the chromium segregation 50  structures of the magnetic layers of
Examples I to4 and Comparative Example 1. The magnification is 400,000
times. Figure 12 is a transmission electron microscopic photograph showing
the microstructure of the magnetic layer in Example 5, wherein C-C' line
indicates a circumferential direction (textured direction) of the
substrate. The magnification is 400,000 times. 55      Figure 13 Is a
transmission electron microscopic photograph showing the microstructure of
the magnetic layer of Example 6, wherein D-D' line indicates the
circumferential direction (textured direction) of the sub- strate. The
magnification Is 400,000 times. Figure 14 Is a transmission electron
microscopic photograph showing the microstructure of the magnetic layer of
Example 7, wherein E-E' line is a circumferential direction (textured
direction) of the substrate. The 3    EP0435159B1 magnification is 400,000
times. Figure 1S is a transmission electron microscopic photograph showing
the microstructure of the magnetic layer of Example 8, wherein F-F' line
represents the circumferential direction (textured direction) of the sub- >
5   strate. The magnification Is 400,000 times. Figure 16 is a transmission
electron microscopic photograph showing the microstructure of the magnetic
layer of Comparative Example 3, wherein G-G' line represents the
circumferential direction (textured direction) of the substrate. The
magnification is 400,000 times. The longitudinal magnetic recording medium
of the present invention comprises a non-magnetic substrate 10  having a
texture with a central line average roughness Ra In a circumferential
direction of at least 20 A and a magnetic alloy layer comprising cobalt and
chromium as the main components, formed on the substrate, wherein the
magnetic alloy layer has (i) a feature thatwhen the crystalline orientation
degree of the hop crystal structure is represented by the diffraction ray
intensity of electron diffraction by transmission electron diffrac-
tiometry, the Intensity ratio of the electron diffraction ring in the Co
(002) plane between the circumferential 15  direction and the radial
direction of the substrate Is at least 3, and (II) a segregation structure
having low chro- mium concentration regions surrounded by high chromium
concentration regions, the diameters of the sur- rounded low chromium
concentration regions being within a range of from 80 to 500 A, and the
number of the surrounded low chromium concentration regions being from 600
to 1,500 regions/Iim2. -  In order to obtain a magnetic anisotropy
excellent In the circumferential direction of the disc, the present 20
inventors have formed by sputtering a non-magnetic primer layer containing
chromium as the main component by employing disc substrates provided with
various textures In the circumferential direction and then formed it)
a Co-Cr alloy magnetic layerthereon by sputtering. They have studied the
discs thus prepared, whereby it has been found that in order to obtain a
good magnetic anisotropy, the substrate Is required to have a texture with
a surface roughness of at least 200 Aas the centerline average roughness Ra
of the substrate. On the other 25  hand, if the central line average
roughness Re Is increased, a danger of head crash L.e. the collision of the
head and the disc Increases, and such attempt tends to be impractical. The
present inventors havefurtherstudied the mechanism of the development of
the magnetic anisotropy and as a result, have found that there Is a
distinct relation between the orientation of crystaliltes and the mag-
netic anisotropy. 30      Namely, it has been found that a magnetic alloy
layer comprising cobalt and chromium as the main com- ponents takes a hop
crystal structure, and Its axis of easy magnetization Is In the (002)
direction, and that when 



the Intensity ratio between the circumferential direction and the radial
direction of the diffraction ring In the (002) plane of the transmission
electron beam diffraction is at least 3, preferably at least 5, more
preferably at least 7, an excellent magnetic anisotropy In the
circumferential direction can be obtained even without employ- 35  ing the
effects of the shape anisotropy by oblique Incidence as described in the
above-mentioned J. Appin. Phys. 55 (1984) 15. At the same time, the texture
imparted to the non-magnetic substrate is adjusted so that the central
average roughness Ra In the circumferential direction Is at least 20 A,
preferably from 30 to 300 A, more preferably from 50 to 300 A, whereby an
even better electron beam diffraction intensity ratio will be given. Here,
the texture in the circumferential direction means that the majority of
texture Is aligned in the circumfer- 40  ential direction. As a method for
changing the crystal orientation of the magnetic cobalt alloy layer, e.g.
Journal Electro Communication Society CPM 85-108.9 (1985) reports that when
a perpendicular magnetic layer of Co-Cr alloy Is formed by sputtering, If
the sputtering Is conducted under application of a bias voltage to the
substrate, the orientation In the Co (002) plane of crystals will be
improved in parallel with the plane of the magnetic layer. 45   However,
for the longitudinal magnetic recording medium, it is necessary to orient
the Co (002) plane of the crystals perpendicular to the plane of the
magnetic layer, and such Is not yet sufficient to obtain an adequate
magnetic anisotropy. Namely, it Is also necessary to orient the crystals so
that the axis of easy magnetization is aligned in the recording direction.
The axis of easy magnetization of a magnetic cobalt alloy layer taking a
hop structure Is the C axis. To 50   measure the orientation of the C axis
parallel to the magnetic layer, it is preferred to measure the intensity of
the diffraction ring in the Co (002) plane by transmission electron
diffractiometry. The ratio of the crystal orientation degrees can be
obtained by observing the magnetic layer by a trans- mission electron
microscope and the diffraction pattern by electron diffractiometry,
obtaining the blackening degrees with respect to the circumferential
direction (textured direction) and the radial direction of the diffrac- 65
tlon ring in the Co (002) plane from the respective quantities of light
transmittance, and comparing the black- ening degrees. In the present
Invention, by the specific chromium segregation structure, it is possible
to obtain a high co- ercive force and a magnetic anisotropy excellent In
the circumferential direction of the disc. Namely, it Is a segregation
structure wherein low chromium concentration regions are surrounded by high
4    EP 0 435 150 31 chromium concentration regions. In the segregation
structure, the diameters of the surrounded low chromium concentration
regions are within a range of from 80 to 500 A, and the number of the
surrounded low chromium concentration regions Is from 600 to 1,500
regions/pm2. *>,   5     With respect to the high chromium concentration
regions and the surrounded low chromium concentration regions, chromium In
the high chromium concentration regions Is considered to be at least 30
atomic % from the compositional proportions obtained by EDX (energy
dispersion type X-ray spectroscope) analysis, and the high chromium
concentration regions are considered to be In a non-magnetic state from a
published literature such as IEEE Trans. Mag. MAG-14 (1978) 849.
Accordingly, the segregation structure of the present invention 10  is
considered to be In a state where ferromagnetic regions are enclosed by
non-magnetic regions. The differ- ence in the composition between the high
chromium concentration regions and the low chromium concentra- tion regions
can not simply be defined due to e.g. the difference in the magnetic
properties of the respective regions and a problem In the analytical
precision. However, in general, it Is preferred that the high chromium
concentration region is non-magnetic L.e. at least about 30 atomic %, and
the composition of low chromium 15  concentration region Is a ferromagnetic
composition Le. at most about 25 atomic %. However, It is believed that
even If the high chromium concentration regions are not non-magnetic, If
there Is a difference of about 5 atomic % in the amount of chromium, the
magnetic anisotropic energy Increases due to the difference In the degree
of spontaneous magnetization, and consequently the coercive force
Increases. The width of the high chromium concentration regions Is from
about 2 to 5 nm. Further, If the number of 20 the surrounded low chromium
concentration regions Is less than 600 regions/jm2, no adequate effect for
in- 



creasing the coercive force will be obtained, and if It exceeds 1,500
reglons/lm2, no furthereffectfor improving the coercive force will be
obtained. Therefore, the number of the low chromium concentration regions
are usu- ally from 600 to 1,500 regions/Wm2, preferably from 800 to 1,500
regionse/m2. The diameters of the low chro- mium concentration regions are
within a range from about 80 to 500 A. If the diameters are outside this
range, 25  the coercive force tends to be low. There is no particular
restriction as to the concentration of Cr In the alloy magnetic layer.
However, when the concentration is at least 8 atomic % relative to Co, the
formation of high chromium concentration regions becomes distinct.
Therefore, the concentration of Cr Is preferably within a range of from 6
to 25 atomic %. Other elements such as Ta, Nb, Pt, Pd, Ni, Zr, W, Mo and Hf
may be added to Co and Cr. The amount of 30  such additional elements Is
usually less than 10 atomic %, preferably less than 6 atomic %, relative to
Co and Cr. The segregation structure of the high chromium concentration
regions and low chromium concentration regions may be analyzed, for
example, by the following method. Namely, the magnetic layer is peeled from
the substrate by means of e.g. an aqueous hydrochloric acid 85  solution
and immersed in e.g. dilute aqua regia to selectively eluts the low
chromium concentration regions, whereupon a photograph is taken by a
transmission electron microscope. The photograph is subjected to suit- able
image treatment to make the contrast between the low chromium concentration
regions and the high chro- mium concentration regions distinct. Then, the
number of the low chromium concentration regions surrounded by the high
chromium concentration regions Is counted. 40      The diameter of the'low
chromium concentration region Is obtained from the surface area of the
surround- ed low chromium concentration region by calculation as the
diameter of a circle with the area. So long as such a magnetic layer can be
formed, there is no particular restriction as to the layer-forming method
to obtain a magnetic recording medium provided with a magnetic layer having
the above mentioned crystal orientation and properties. Formation of such a
magnetic layer can be controlled by adjusting the sur- 45  face morphology
of the substrate, the composition of the magnetic layer and the
layer-forming conditions. One embodiment of the layer-forming method will
be described below. With respect to the non-magnetic substrate, there is no
particular restriction. It Is common to employ an aluminum alloy plate
having a nickel-phosphorus layer formed by electroless plating. However, It
is also pos- sible to employ other substrates such as a metal substrate of
e.g. Cu or TI, a glass substrate, a ceramic sub- 50  strate or a resin
substrate. On such a non-magnetic substrate, a texture with a central line
average roughness of 20 A is formed In a circumferential direction. Then, a
non-magnetic primer layer containing Cr as the main component (hereinafter
sometimes referred to as Cr primer layer") is formed by sputtering in a
layer thickness of from 500 to 2,000 A. Then, a magnetic alloy layer
comprising Co and Cr as the main components Is formed by sputtering. 55
The sputtering system may be a directcurrentmagnetron sputtering method ora
high frequency magnetron sputtering method. For forming a magnetic alloy
layer, sputtering Is conducted while applying a bias voltage so that the
sub- strate would be relatively negative to the plasma potential, whereby a
magnetic layer having the above men- tioned crystal orientation and
properties can be formed satisfactorily. Application of the bias voltage
may be 5    EP 0 435159 B1 conducted also for the formation of the Cr
primer layer. The degree of the bias voltage varies depending upon the
structure of the sputtering apparatus. However, it is usually from 40 to
400 V, preferably from 50 to 250 V. For the application of the bias
voltage, either a method wherein the substrate potential Is made negative
to y   5   the ground potential, or a method wherein the plasma potential
is made higher than the ground potential while maintaining the substrate at
a level of the ground potential, may be used. For example, an intermediate
elec- trode may be provided In the plasma region In the vicinity of the
target, and layer-forming may be conducted by sputtering under such a
condition that a positive potential, for example, a potential of from 40 to
400 V, pre- ferably from 50 to 250 V, is applied to the non-magnetic
substrate and the grounding portion of the sputtering 



10  apparatus. The pressure during the sputtering is adjusted to be not
higher than the iniially accomplished va- cuum degree of 3 x 10-6 Torr,
practically from I x 10-3 Torr to 20 x 10-3 Torr so as to obtain a constant
plasma state. Further, the substrate temperature during the layer-forming
is preferably adjusted within a range of from 140 to 2700C, particularly
from 200 to 2700C, In order to increase the coercive force. When formation
of the magnetic layer Is conducted In an argon atmosphere and a bias
voltage Is applied, 15  argon tends to be included In the magnetic layer.
The amount will be from about 0.2 to 1.5 atomic %, which is larger than the
case where sputtering is conducted without applying the bias voltage. The
thickness of the magnetic layer may optionally be determined depending upon
the properties required for the magnetic recording medium. Usually, the
thickness is preferably from 300 to 1,500 A. For the practical use of the
magnetic recording medium of the present Invention, It Is preferred to form
on 20  the magnetic layer a protective layer of e.g. a carbon material or
an oxide such as SiO2 or ZrO2 having a thick- ness of from 100 to 500 A
and, If necessary, furtherform a fluorine type or aliphatic type liquid or
solid lubricant layer having a thickness of from 5 to 50 A, to provide
excellent durability and corrosion resistance. Now, the present invention
will be described with reference to Examples. However, it should be
understood that the present Invention is by no means restricted to such
specific Examples. 25     In the following Examples, the intensity ratio
(crystal orientation) between the circumferential direction and the radial
direction of the electron diffraction rays of the magnetic layer, was
measured In accordance with the following method. The magnetic layer was
subjected to limited area electron beam diffraction by means of a
transmission electron microscope (H-900ONA, manufactured by Hitachi, Ltd.,
acceleration voltage: 300 KV) and studied. For 30  the diffraction, a
selected area diffraction was used, and the diffraction pattern of a region
of 5 pIm in diameter was photographed on a film with a camera length of 1.0
m. The exposure time was adjusted within a range in which the blackening
degree oft he diffraction ring was in a linear relation with the exposure
time, and the black- ening degree of the diffraction ring was obtained by
scanning the negative by a microphotometer (JMD-2C Model, manufactured by
Nippon Denshi K.K., slit: 500 pm x 100 pm) with a light spot of 500 pm x
100 lim to 35  obtain a light transmittance and calculating the blackening
degree by the following formula (1) D = log (1/T) (I) where D is the
blackening degree, and T is the light transmittance. The Intensity ratio is
the ratio of the blackening degree In the circumferential direction (i.e.
the textured direction) of the diffraction ring in the Co (002) plane to
the blackening degree In the radial direction thereof. 40  Namely, the
positional relation between the diffraction rings by the above transmission
electron diffraction and the Co crystal planes Is as shown In Figure 6.
Referring to Figure 6, the ratio of the blackening degree at the
Intersection of the A-A line (circumferential direction) and the
diffraction ring 8 to the blackening degree at the intersection of the B-B'
ine (radial direction) and the diffraction ring 8, was obtained. As
thefilmforthe electron diffraction, film FG-ORTHOCHROMATIC for electron
microscope, manufactured by Fuji Photo Film Co., Ltd. 45  was used. The
exposure time was within a range from 0.5 to 3 seconds In which the
exposure time was In a linear relation with the blackening degree. Further,
the chromium segregation structure of the magnetic layerwas examined by the
following method. The number of the low chromium concentration regions
surrounded by the high chromium concentration regions per unit area was
obtained by peeling the magnetic layer with an aqueous solution of 35 wt%
hydro- 50  chloric addlwater in a ratio of 15 m/100m , then immersing it
for 30 hours in diiute aqua regia prepared by diluting a 1:1 mixture of
0.75 N nitric acid and 6 N hydrochloric acid with water to 1/16, to
selectively elute the low chromium concentration regions, then
photographing the magnetic layerdirectly bya transmission electron
microscope under 100,000 magnifications, enlarging the photograph to
400,000 times, and then subjecting this transmission electron microscopic
photograph to Image processing. 55      The image processing method was
conducted in such a manner that taking 50% of the difference in con- trast
between the high chromium concentration regions (black) and the low
chromium concentration regions (white) as the slice level, a two-value
Image was prepared, spot-like high chromium concentration regions of less
than 50 nm2 were removed as background, and then broken lines of less than
10 nm of the high chromium concentration regions endosing the low chromium
concentration regions were corrected as If the high chro- 6  



EP0435159B1 mium concentration regions were continuous. The length of 10 nm
was not more than 10% of the average cir- cumferential length of the
surrounded low chromium concentration regions. In this manner, the numberof
the low chromium concentration regions surrounded by the high chromium
concentration regions was counted. The 5   diameter of the low chromium
concentration region was calculated from the area of the surrounded low
chro- mium concentration region as the diameter of a circle. An average
value of the diameters of the low chromium concentration regions within an
area of 0.5 jUm x 0.5 lim randomly observed, was also obtained. EXAMPLES I
TO 4 AND COMPARATIVE EXAMPLE I 10 On an aluminum alloy disc substrate
having an inner diameter of 25 mm and an outer diameter of 95 mm, a
non-magnetic Ni-P layer was plated in a thickness of 25 jim by electroless
plating, and its surface was pol- ished to a mirror surface and then
subjected to texturing in a circumferential direction to form grooves with
a central line average roughness Ra of 140 A (as measured In accordance
with JIS B0601, the same applied 15  hereinafter) in a circumferential
direction. The roughness was measured by a stylus type roughness meter
(Rank Taylor Hobson Ltd., 112/1037, Taly step, stylus shape: 0.2 urn x 0.2
jim) in a radial direction. This non-magnetic substrate was mounted In a
high frequency (13.56 MHz) magnetron sputtering appa- ratus, and after
evacuating the apparatus to a level of I x 10-6 Torr, the substrate was
heated to a temperature of 2100C, argon gas was introduced to a level of 5
x 10-3 Torr, and a chromium layer was formed in a thickness 20  of 1,500 A
with a power of 8.8 W/cm2. Then, a Co4Cr1* magnetic layer was formed In a
thickness of 700 A. The electrode arrangement for the sputtering apparatus
was as shown In Figure 5. Figure 5 Is a schematic view of the sputtering
apparatus, wherein reference numeral 1 indicates a target, numeral 2
indicates a sub- strate folder, numeral 3 indicates the substrate, numerals
4 and 4' Indicate Intermediate electrodes, numeral 5 Indicates a power
source for sputtering, and numeral 6 indicates a power source for the
Intermediate elec- 25 trodes. Namely, the intermediate electrodes 4 and 4'
were provided in the vicinity of the outer circumference of a target 1, and
sputtering was conducted by applying a positive voltage to the Intermediate
electrodes relative to the substrate 3 to Increase the plasma potential so
that the potential of the substrate 3 became negative relative to the
plasma potential. In Examples I to 4, layer-forming was conducted by
changing the voltage of such intermediate electrodes 4 and 4' as shown In
Table 1. In Comparative Example 1, no voltage was applied so  to the
Intermediate electrodes 4 and 4. With respect to the magnetic layers
thereby obtained, the numbers, the diameters and the average diameters of
the low chromium concentration regions and the orientation ratios
(intensity ratios) between the circumferential direction and the radial
direction in the Co (002) plane of the crys- tals were obtained In
accordance with the above mentioned methods. All of the magnetic layers had
segrega- tion structures wherein low chromium concentration regions were
surrounded by high chromium concentration 35  regions, and at least 95% of
the surrounded low chromium concentration regions had a diameter of from 80
to 500A. With respecttothe respectivesubstrates afterthe sputtering, the
coercive forces (Hc) were measured by a sample vibration type magnetometer
at an applied magnetic field of 5K Oe. The results are shown in Table 1 and
Figure 1 (the relation between the number of the low chromium concentration
regions and the coercive force Hc). Further, transmission electron
microscopic photographs of the metal crystal structures showing the 40
chromium segregation structures of the magnetic layers of Examples I to 4
and Comparative Example 1, are shown in Figures 7 to 11, respectively. 45
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respect to the magnetic layer of Example 2, the magnetic layer priorto the
etching with dilute 50   aqua regis and the remaining portions of the
magnetic layer after the etching were analyzed by an energy dispersion type
X-ray spectroscope (DELTA-3 Model, manufactured by KEVEX Company) to obtain
the char- acteristic X-ray intensity ratio of Cr/Co. The analyzed regions
were two spots of 50 nm In diameter prior to the etching and four spots of
10 nm in diameter after the etching, which were randomly selected. The
analytical results are shown In Table 2. 55 8    EP0435159B1 Table 2 5
Characteristic X-ray intensity ratio of Cr/Co 10 Spots  for          1
2          3          4      Average measurement Prior  to        0.22
0.24         -          -         0.23 15           etching        ____
____ After          0.99       0.69       1.16       0.85        0.92
etching 20     The remaining portions were apparently segregated regions of
high chromium concentration. Further, as is evident from the electron
microscopic photographs of Figures 7 to 11, the coercive force is improved
by the structurewherein the lowchromium concentration regions are
surrounded by the high chromium concentration regions. From Table I and
Figure 1, It is further evident that there is an optimum range for the
coercive force in the number of the surrounded low chromium concentration
regions. 25 EXAMPLES 5 TO 8 AND COMPARATIVE EXAMPLES 2 AND 3 Using
substrates having the central line average roughness Ra of the surface in
the circumferential direo- tion varied by controlling the conditions for
texturing the surface of Ni-P substrates, the relations with the odi- 30
entation intensity ratio of the Co crystal (002) plane of the magnetic
layer and with the anisotropy ratio of the 



coercive force were studied. The sputtering conditions were the same as In
Example I except that in Examples 5 to 8, the potential of the intermediate
electrodes was adjusted to 4100V, and in Comparative Examples 2 and 3, the
potential of the intermediate electrodes was OV. The anisotropy ratio of
the coercive force was obtained as a ratio of the coercive force (Hc Il)
measured 35  by applying the magnetic field in parallel with the texturing
direction in the plane of the sample by means of a sample vibration type
magnetometer to the coercive force (Hcl) measured by applying the magnetic
field In a traversed direction to the texturing direction. The crystal
orientation (the intensity ratio of the electron diffraction rays of the
magnetic layer) was meas- ured by the above mentioned method. The results
are shown in Table 3, Figure 2 (the view Illustrating the re- 40  lation
between the central line average roughness Ra and the anisotropy ratio of
the coercive force Hc II /HcL), Figure 3 (the view illustrating the
relation between the central line average roughness Ra and the intensity
ratio of the electron diffraction rays in the Co (002) plane) and Figure 4
(the view illustrating the relation be- tween the intensity ratio of the
electron diffraction ring in the Co (002) plane and the anisotropy ratio of
the coercive force Hc II /Hc4). Further, transmission electron microscopic
photographs of the magnetic layers of 45  Examples 5 to 8 and Comparative
Example 3 are shown in Figures 12 to 16, respectively. All of the magnetic
layers had segregation structures in which lowchromium concentration
regions are sur- rounded by chromium concentration regions. The diameters
of at least about 95% of the surrounded low chro- mium concentration
regions, are within a range of from 80 to 500 A, and the number of the low
chromium con- centration regions Is from 800 to 1,000 regions/ptm2. The
average diameter was from 190 to 200 A. 50 55 9    EP0435159B1 > 0 15 , a k
~U                               C"  LA -v  (4 O 5                    .'4
Rio    o    LnU_ m  CDt c   n2 20    @       a O V k v is O <   H   F
F~~N  e  W V       O W0 riH   H r 41 r-4                           ^ 10 1.4
H      4     (D   '     ' *v- 0 >.4Ir_ fa N -W 0 a Ua- "i4 004 W E
. M        M0               H C-   ''04' o~~~~~~ 20       0)  ~~OJ~1.4  .0
o             . 26   ~~~~~~~~~~~~4(D 2          % 20                    0~
00 anC 4i o rop ci u, wea Ce4 properties irs E   C.)      a 0 c0      A
1.1strate havingWa   re w   a  ON fn a  r W C                  1~~~A    0
IV  R '.    >' .H         M  U11 P-I C14~~"-    *'-f1 0)   > 0)   10)0
..0).J U    IV 0(   0 0   U~(    Oa .0)   CD) It  s levident ta In E p   5
to 8, theInest to t0h ergon  fac   ri n inrhed Co  (00  plane
aniot4r1aopic, wheras Compratied Ex amples 2f and 3. areisomagopic. Furtera
frmTbea3uand Figre 2h andv 3, 



it isedmentho tha whean spttenmerin ,I cnuthed while appyng ah avoltage
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nsoroy atoofth cecie10rs    EP 0 435 159 B1 to 500 A. Further, the magnetic
properties were measured by the above mentioned method. The results are
shown in Table 4. *  /  5 Table 4 Number of         Average
Intensity   Anisotropy    Coercive so          low           diameter
ratio of        ratio of    force  (Oe) chromium            (A)
the         coercive concentra-                        electron
force tion                          diffrac-        Ecl//Hcl regions
tion in Co 15       (regions/                          (002) m2)_
plane 800             180             3.5              1.21           1170
20 As described In the foregoing, the magnetic recording medium of the
present invention has excellent mag- netic properties in the
circumferential direction of the substrate which is the recording
direction, and according to the present Invention, It Is possible to obtain
a longitudinal magnetic recording medium having a high coercive force. 25
ConversIon list for 8.1-units: 1 Oe = 7.957 747.101 ANm I Torr (mm Hg, 0C)
= 1.333 224.10-1 kPa I A=o,1 nm 30 Claims 1. A longitudinal magnetic
recording medium comprising a non-magnetic substrate having a texture with
a central line average roughness Re In a circumferential direction of at
least 20 A (2 nm) and a magnetic 35      alloy layer comprising cobalt and
chromium as the main components, formed on the substrate, wherein the
magneticalloy layerhas (iea featurethatwhen the orientation degree of the
hexagonal closest pacidng (hop) crystal structure Is represented by the
diffraction ray intensity of electron diffraction by transmission electron
diffractiometry, the intensity ratio of the electron diffraction ring in
the Co (002) plane between the circumferential direction and the radial
direction of the substrate is at least 3, and (ii) a segregation 40
structure having low chromium concentration regions surrounded by high
chromium concentration re- gions, the diameters of the surrounded low
chromium concentration regions being within a range of from 80 to 500 A (8
to 50 nm)1 and the number of the surrounded low chromium concentration
regions being 



from 600 to 1,500 regionslpm2. 45  2. The longitudinal magnetic recording
medium according to Claim 1, wherein the non-magnetic substrate has a
texture with a central line average roughness Ra in a circumferential
direction of from 30 to 300 A (3 to 30 nm). 3. The longitudinal magnetic
recording medium according to Claim 1, wherein the orientation degree of
the 50      hop crystal structure of the magnetic alloy layer is such that
the intensity ratio of the electron diffraction ring In the Co (002) plane
between the circumferential direction and the radial direction of the
substrate is at least 5. 4. The longitudinal magnetic recording medium
according to Claim 1, wherein atleast95% of the surrounded 55      low
chromium concentration regions have diameters within the range of from 80
to 500 A (8 to 50 nm). 5. The longitudinal magnetic recording medium
according to Claim 1, wherein the number of the surrounded low chromium
concentration regions Is from 800 to 1,500 reglons/pm2.    EP 0 435 159 B1
to 500 A. Further, the magnetic properties were measured by the above
mentioned method. The results are shown In Table 4. 5 Table 4 Number  of
Average        Intensity   Anisotropy    Coercive 10           low
diameter         ratio of        ratio of    force  (Oe) chromium
(A)              the         coercive concentra-
electron         force tion                          diffrac-
Ec///EcI regions                        tion in Co 15       (regions/
(002) pm2)                            plane 800              180
3.5              1.21           1170 20 As described In the foregoing, the
magnetic recording medium of the present invention has excellent mag- netic
properties in the circumferential direction of the substrate which is the
recording direction, and according to the present invention, it Is possible
to obtain a longitudinal magnetic recording medium having a high coercive
force. 25      Conversion listforS.1-units: I Ce = 7.957 747.10 Alm I Torr
(mm Hg, 0C) = 1.333 224-1 0-1 kPa I A= 0,1 nm 30 Claims 1. A longitudinal
magnetic recording medium comprising a non-magnetic substrate having a
texture with a central line average roughness Ra in a circumferential
direction of at least 20 A (2 nm) and a magnetic 35      alloy layer
comprising cobalt and chromium as the main components, formed on the
substrate, wherein the magneticalloy layerhas (i) a feature thatwhen the
orientation degree of the hexagonal closest packing (hcp) crystal structure
is represented by the diffraction ray intensity of electron diffraction by
transmission electron diffractlometry, the intensity ratio of the electron
diffraction ring In the Co (002) plane between the circumferential
direction and the radial direction of the substrate is at least 3, and (ii)
a segregation 40      structure having low chromium concentration regions
surrounded by high chromium concentration re- gions, the diameters of the
surrounded low chromium concentration regions being within a range of from
80 to 500 A (8 to 50 nm), and the number of the surrounded low chromium
concentration regions being from 600 to 1,500 regions/tm2. 45  2. The
longitudinal magnetic recording medium according to Claim 1, wherein the
non-magnetic substrate 



has a texture with a central line average roughness Ra in a circumferential
direction of from 30 to 300 A (3 to 30 nm). 3. The longitudinal magnetic
recording medium according to Claim 1, wherein the orientation degree of
the so      hcp crystal structure of the magnetic alloy layer Is such that
the Intensity ratio of the electron diffraction ring in the Co (002) plane
between the circumferential direction and the radial direction of the
substrate is at least 5. 4. The longitudinal magnetic recording medium
according to Claim 1, wherein at least95% of the surrounded low chromium
concentration regions have diameters within the range of from 80 to 500 A
(8 to 50 nm). 55 5. The longitudinal magnetic recording medium according to
Claim 1, wherein the number of the surrounded low chromium concentration
regions is from 800 to 1,500 regions/pm2. 11 111111 L     M1  ! *C  L  N
S*    EP 0 435 159 B1 6. The longitudinal magnetic recording medium
according to Claim 1, wherein the chromium concentration In the magnetic
alloy layer Is from 8 to 25 atomic % relative to cobalt. 5   7. The
longitudinal magnetic recording medium according to Claim 1, wherein the
magnetic alloy layer con- tains additive elements selected from the group
consisting of Ta, Nb, Pt, Pd, Ni, Zr, W, Mo and Hf. 8. The longitudinal
magnetic recording medium according to Claim 1, wherein the magnetic alloy
layer is pro- vided on the non-magneticsubstrate having a texture with a
non-magnetic primerlayer having a thickness 10      of from 500 to 2,000 A
(50 to 200 nm) interposed therebetween, and the non-magnetic primer layer
is a chromium primer layer. 9.  The longitudinal magnetic recording medium
according to Claim 1, wherein the non-magnetic substrate having a texture
is an aluminum alloy plate having a NI-P layer formed by electroless
plating. s   10. The longitudinal magnetic recording medium according to
Claim 1, wherein the non-magnetic substrate having a texture Is selected
from the group consisting of a metal substrate, a glass substrate, a
ceramic substrate and a resin substrate. 11. The longitudinal magnetic
recording medium according to Claim 1, wherein the magnetic alloy layer has
20      a thickness of from 300 to 1,500 A (30 to 150 nm). 12. The In-plane
magnetic recording medium according to Claim 1, wherein a protective layer
and/or a lubri- cating layer Is formed on the magnetic alloy layer. 25  13.
An longitudinal magnetic recording medium comprising a non-magnetic
substrate having a texture with a central line average roughness Ra In a
circumferential direction of at least 20 A (2 nm) provided on an aluminum
alloy plate having a Ni-P layer formed by electroless plating, and a
magnetic alloy layer com- prising cobalt and chromium as the main
components, formed on the substrate with a non-magnetic pri- mer layer
having a thickness of from 500 to 2,000 A (50 to 200 nm) Interposed
therebetween, wherein 30      the magnetic alloy layer has (I) a feature
that when the orientation degree of the hcp crystal structure Is
represented by the diffraction ray intensity of electron diffraction by
transmission electron diffractiometry, the intensity ratio of the electron
diffraction ring in the Co (002) plane between the circumferential
direction and the radial direction of the substrate is at least 3, and (11)
a segregation structure having low chromium concentration regions
surrounded by high chromium concentration regions, the diameters of the
sur- 35      rounded low chromium concentration regions being within a
range of from 80 to 500 A (8 to 50 nm), and the number of the surrounded
low chromium concentration regions being from 800 to 1,500 regions/pm2, and
a protecting layer is formed on the magnetic alloy layer, and a lubricating
layer Is formed further there- on. 40 Patentansprflche 1. Langgestrecktes
magnetisches Aufzeichnungsmedlum, umfassend ein nicht-magnetisches Substrat
mit einer Textur mit einer mittieren Mittellinlen-Rauheit Ra in einer
Umfangsrichtung von mindestens 2 nm (20 



45      A) und einer auf dem Substrat ausgebildeten magnetiachen
Legierungsschicht, die Cobalt und Chrom als die Hauptbestandteile enthalt,
worin die magnetische Leglerungsschicht (i) ein IntensitltsverhAltnis des
Elektronenbougungsringes in der Co(002)-Ebene zwlschen der Um-
fangsrichtung und der Radialrichtung des Substrates von mindestens 3 hat,
wenn der Orientlerungs- grad der hexagonal dichtestsn Pakkung (hdp) der
Kristallstruktur durch die Beugungsstrahlintensitat 50        der
Elektronenbeugung be! der Elektronen-Durchstrahlungsdiffraktiometrie
reprasentlert ist, und (ii) elne Segregationsstruktur mit Berelchen
geringer Chromkonzentration aufwelst, die von Bereichen hoher
Chromkonzentration umgeben sind, wobei die Durchmesser der umgebenen
Bereiche geringer Chromkonzentration Innerhalb eines Bereiches von 8 bis 50
nm (80 bis 500 A) liegen und die Anzahl der umgebenen Bereiche geringer
Chromkonzentration von 800 bis 1.500 Berelche/pm2 ist. 55 2.
Langgestrecktes magnetisches Aufzeichnungsmedium nach Anspruch 1, worin das
nicht-magnetische Substrat sine Textur mit einer mittleren
Mittellinien-Rauheit Ra In einer Umfangsrichtung von 3 bis 30 nm (30 bis
300 A) hat. 12 * 111111111 HE 11111 11 111 * C   L  N   S *    EP0435159B1
3. Langgestrecites magnetischesAufzelchnungsmedium nachAnspruch 1, worin
derOrientierungsgrad der hdp-Kristalistruktur der magnetischen
Legierungsschicht derart ist, dag das Intensitatsverhlltnis des
Elektronenbeugungsrnges in der Co(002)-Ebene zwischen der Umfangsrichtung
und der Radialrichtung 5       des Substrates mindestens 5 betragt 4.
Langgestreckbes magnetisches Aufzelchnungsmedlum nach Anspruch 1, worn
mindestans 95% der um- gebenen Berelche mit geringer Chromkonzentration
Durchmesser Innerhalb des Bereiches von 8 bis 50 nm (80 bis 500 A) haben.
10 5.  Langgestrecktes magnetisches Aufzelchnungsmedium nach Anspruch 1,
worin die Anzahl der umgebe- nen Bereiche geringer Chromkonzentration von
800 bis 1.500 Berelchelpm2 betragt. S. Langgestrecktes magnetisches
Aufzelchnungsmedium nach Anspruch 1, worin die Chromkonzentration der
magnetischen Legierungsschicht von 6 bis 25 Atom% mit Bezug auf Cobalt
betragt. 15 7.  Langgestrecitess magnetisches Aufzelchnungsmedium nach
Anspruch 1, worin die magnetische Legie- rungsschicht Zusatzelemente
enthalt, ausgewahit aus der Gruppe bestshend aus Ta, Nb, Pt, Pd, NI, Zr, W,
Mo und Hf. 20  S.  Langgestrecktes magnetisches Aufzelchnungsmedium nach
Anspruch 1, worin die magnetische Legie- rungsschicht auf dem
nicht-magnetischen Substrat vorhanden Ist, das sine Textur mit einer nicht-
magnetischen Grundierungsschicht mit elner Dicke von 50 bis 200 nm (500 bis
2.000 A) dazwlschen auf- weist, und die nicht-magnetische
Grundierungsschicht sine Chrom-Grundierungsschicht Ist. 25  9.
Langgestrecites magnetisches Aufzelchnungsmedlum nach Anspruch 1, worin das
nicht-magnetische Substrat, des sine Textur aufweist, eine
Aluminiumlegierungsplatte mit einer durch stromloses Plattieren
ausgebildeten NI-P-Schicht ist. 10. Langgestreckts magnetisches
Aufzeichnungsmedium nach Anspruch 1, worin das nicht-magnetische 30
Substrat, das sine Textur aufwelst, ausgswihit aus der Gruppe bestehend aus
einem Metallsubstrat, ei- nem Glassubstrat, einem Keramiksubstrat und einem
Harzsubstrat. 11. Langgestrecktes magnetisches Aufzeichnungsmedium nach
Anspruch 1, worin die magnetische Legie- rungsschicht sine Dicke von 30 bis
150 nm (300 bis 1.500 A) hat 12. Ebenes magnetisohes Aufzeichnungsmedium
nach Anspruch 1, bei dam sine Schutzschicht und/oder Schmberschicht auf der
magnetischen Legberungsschicht ausgebildet Ist. 13. Langgestracices
magnetisches Aufzeichnungsmedium, umfassend sin nicht-magnetisches Substrat
mit 



ainerTexturmiteinermittleren Mittellinien-Rauhelt Ra in elner
Umfangsrichtung von mindestens 2 nm (20 40      A), die auf
einerAiuminiumlegiorungsplatte mit elnerdarauf durch stromloses Plattiseren
gebildeten Nl-P- Schicht vorhanden ist und sine auf dem Substrat
ausgebildete magnetische Legierungsschicht, die Cobalt und Chrom als die
Hauptbestandteile enthalt, wobel dazwischen sine nicht-magnotische
Grundierungs- schicht mit ainer Dicke von 50 bis 200 nm (500 bis 2.000 A)
angeordnet ist, worin die magnetische Legierungsschicht 45        (i) sin
Intensltitsverhaltnis des Elektronenbeugungsringes In der Co(002)-Ebens
zwlschen der Urn- fangsrichtung und der Radialrichtung des Substrates von
mindestens 3 hat, wenn der Orientierungs- grad der hexagonal dichtestbn
Pakkung (hdp) der Kristallstruktur durch die Beugungsstrahiintensitit der
Elektronenbeugung bel der Elektronen-Durchstrahlungsdiffraktiometrie
reprasentiert ist, und (11) sine Segregationsstruktur mit Berelchen
geringer Chromkonzentration aufwelst, die von Bereichen hoher
Chromkonzentration umgeben sind, wobel die Durchmesser der umgebenen
Bereiche geringer Chromkonzentration innerhalb eines Bereiches von 8 bis 50
nm (80 bis 500 A) liegen, und die Anzahl der umgebenen Bereiche geringer
Chromkonzentration von 600 bis 1.500 Bereiche/im2 lst und mit Si- ner
Schutzschicht, die auf der magnetisohen Legierungsschlcht ausgebildet Ist
und mit elner Schmier- schIcht, die weiter darauf ausgebildat let. 55    EP
0 435 159 B1 Rovendlcations 1. Support d'enregistroment magn6tique
longitudinal comprenant un substrat non magnetique texture avec J   5
une rugosite moyenne suivant la ligne mediane Ra dans une direction
p6ripherique d'au moins 20 (2 nm) et une couche d'alliage magn6tlque
comprenant du cobalt et du chrome comma composants principaux, formee sur
le substrat, support dans lequel la couche d'alliage magn6tique a (i) une
caract6ristique tell. que, lorsque le degr6 d'orientation de la structure
cristalline hexagonale la plus compacts (hcp) est re- prdsent6e par
l'intbnsite des rayons de diffraction on diffraction 6lectronique par
diffractom6trie electro- 10      nique par transmission, le rapport
d'intensite de l'anneau de diffraction 6lectronlque dans Is plan Co (002)
entre la direction p6riph6rique et la direction radiale du substrat solt
d'au molns 3, et (ii) une structure de separation ayant des r6glons de
faible concentration en chrome entoureas par des regions de forte
concentration en chrome, lea diametres des r6gions entourees de faible
concentration en chrome etant dans une plage de 80 A 500 (8 a 50 nm) et le
nombre de regions entourees de faible concentration en 15      chrome etant
de 600 a 1.500 r6glons/pm2. 2.  Support d'enregistrement magnetique
longitudinal salon la revendication 1, dans laquel le substrat non
magn6tique a une texture pr6sentant une rugosite moyanne sulvant la ligne
mediane Ra dens une direc- tion p6ripheilque de 30 A 300 (3 A 30 nm). 20 3.
Support d'enregistrement magnetique longitudinal selon la revendication 1,
dens lequel Is degr6 d'orien- tation de la structure cristalline hcp de la
couche d'alilage magn6tique eat tal qua le rapport d'intbnsite de l'anneau
de diffraction 6lectronique dans Is plan Co (002) entre la direction
peripherique et la direction radiale du substrat soit d'au moins S. 25  4.
Support d'enregistrement magn6tique longitudinal salon la revendication 1,
dans lequel au moins 95 % des r6gions entoureas de faible concentration en
chrome ont des diamitres sMtuOs dens la plage de 80 a 500 (8 a 50 nm). 5.
Support d'enregistrement magn6tique longitudinal salon la revendicatlon 1,
dans lequel le nombre de r6- 30      glons entourees de falble
concentration en chrome est de 800 a 1.500 r6gions/pm2. 6. Support
d'enregistrement magn6tique longitudinal selon la revendlcaton 1, dana
lequel la concentration en chrome dans la couche d'alilage magn6tique eat
de 6 a 25 % atomiques par rapport au cobalt. 35  7.  Support
d'enregistrement magn6tlque longitudinal salon la revendication 1, dens
loquel la couche d'allla- ge magnetique contient des addltifs cholsis parml
les 6e6ments suivants: Ta, Nb, Pt. Pd, Ni, Zr, W, Mo et Hf. 



8. Support d'enreglstrement magnetique longitudinal selon la revendication
1, dans loquel la couche d'allia- 40      ge magnetique eat form6e sur le
substrat non magn6tique texture avec une couche primaire non magne- tique
ayant une 6paisseur de 500 A 2.000 (50 A 200 nm) intercalee entre eux, et
la couche primaire non magn6tique est une couche primaire de chrome. 9.
Support d'enregistrement magn6tique longitudinal salon la revendication 1,
dans lequel le substrat non 45      magnetique tbxtur6 eat une plaquette
d'alliage d'aluminium ayant une couche Ni-P form6e par d6pot chi- mique.
10. Support d'enregistrement magnetique longitudinal salon la revendication
1, dana lequel le substrat non magn6tique textur6 estcholsl entre un
substrat metallique, un substratde verre, un substratde c6ramique 5       a
et un substrat de resine. 11. Support d'enregistrement magnetique
longitudinal salon la revendlcation 1, dans lequel la couche d'ailla- ge
magn6tique a une 6paisseur de 300 A 1.500 (30 A 150 nm). 12. Support
d'enregistrement magn6tique dans un plan salon la revendication 1, dens
lequel une couche pro- 55      tectrice etlou une couche lubrifiante sont
formees sur la couche d'alliage magn6tique. 13. Support d'enregistrement
magn6tique longitudinal comprenant un substrat non magnetique textur6 avec
une rugosit6 moyenne selon la ligne mediane Re dens une direction
p6ripherique d'au moins 20 (2 nm) dispose sur une plaquette d'alliage
d'aluminium ayant une couche NI-P formee par d6pot chimique et une 14
_       _ I IIII11 1  III S111111111111    EP 0 435159 B1 couche d'alliage
magnetique comprenant du cobalt at du chrome A titre de composants
principaux formee sur le substrat avoc uno couche primaire non magnetique
ayant une epaisseur de 500 a 2.000 (50 t 200 nm) intbrcal6e entre eux,
support dana loquel la couche d'allage magnetique a (i) une caractiristique
tells 5          que, lorsque Is degre d'orlentation de Is structure
cristalline hop est representee par l'intensite des rayons de diffraction
en diffraction 6lectronique par diffractom6trie electronique par
transmission, le rapport d'in- tbnsKo de l'anneau de diffraction
electronique dans le plan Co (002) entre la direction phripherique et la
direction radiale du substrat solt d'au moins 3, et (il) une structure de
separation ayant des regions de faible concentratlon en chrome entourees
par des regions de forte concentration en chrome, lea diametres 10      des
reglons entour6os de faible concentration en chrome Meont dana une plage de
80 a 500 (8 a 50 nm) et le nombre de reglons entourees de faible
concentration en chrome otant de 600 A 1.500 regions/wm2, et une couche
protectrice estform~e sur la couche d'alliage magnetique, une couche
lubrifiante etantfor- meo sur celle-cl. 15 20 25 30 35 40 45 50 55 15 I
IIIIID ID111111 111 111 Dll    


