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MAGNETIC RECORD SUPPORT

M. Nakayama, H. Morita, Y. Tokuoka, I. Izumi, K. Fukuoka, ¥. Kubota
TDK Corporation, Tokyo, Japan

13-1 Nihonbashi 1-Chome, Chuo-ku
Claims /1%

1. Magnetic record support with a f£ilm base and a magnetic
layer formed on it, characterized in that the magnetic layer is
covered by a thin film made of a polymer with a siloxane bond.

2. Magnetic record suppcrt as in Claim 1, characterized
in that the magnetic layer consists of a thin f£ilm formed by
vacuum metallization, cathode sputtering or dispersion of a
ferromagnetic metal powder in a binder.

3. Magnetic record support as in Claim 1 or 2, characterized
in that the polymer with a siloxane bond is produced by the
polymerization of an organic silicon compound which inherently

contains or is able to form this bond.

4. Magnetic record support as in Claim 1, characterized in
that the polymerization is performed in a plasma polymerization

process.

/2

[Description]

The invention concerns a magnetic record support with a
film base and a magnetic layer formed on it.

A considerable time has passad since the first introduction
of magnetic recoxd supports consisting of a non-magnetic film
base and a magnetic layer formed on it, particularly consisting

*Numbers in the margin indicate pagination in the foreign text.



of a binder and a magnetic powder of an oxide such as Y=Fe,04,
y-Fe304 or Co-doped y-Fe203. Subsequently, record supports for
recordings with higher densities were developed, with a coating
consisting of a binder and a ferromagnetic powder such as Fe,
Co, Ni, Fe-=Co, Co-Ni, Fe-Co~Ni, Fe-Co-B, Fe-Co-Cr-B, Mn-Bi,
Mn-Al or Fe~Co:V. Most recently, increasing attention has been
given to record supports presenting a magnetic coating made of

vacuum-evaporated metal or a £film obtained by cathode sputtering.

Magnetic record supports, particularly for use as magnetic /3
tapes and disks, must have a low coefficient of friction, be
able to run uniformly and stably, be wear-resistant, present
stable operating performance over extended durations of use,
undergo little or no change in their properties, ensure repro-

ducihle characteristics at all times under prescribed ambient conditions,
be durable ard present a long lifespan.

In addition to these requirements, the surface smoothing of
magnetic record supports has been examined, where a ferromagnetic
layer is provided for high-density recordings or where supports are
equipped with a“film formed by vacuum metallization or cathode
sputtering. Because of a tendency to higher coefficients of fric-
tion, countermeasures must be taken to guarantee a uniform, stable
running of the record supports. A further problem with such
record supports is the possibility of degeneration because of the
corrosion of free metal particles in the coatings. Consequently
there is a particularly strong need for magnetic record supports
with higher running stability, smoothness and durability
than before, so that the information recorded at high density
can be stored long-term and can be reproduced reliably and
faithfully at any time.

In such record supports, usually silicon oil or another .
lubricant is used, which is either mixed with the magnetic coating
material by kneading or applied on top of the magnetic layer. /4
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The magnetic layer has also already been provided with a covering
layer in the form of a specially formed thin f£ilm. The con-
ventional measures, however, have proved to be unsatisfactory
because the lubricants are hard to mix with the magnetic coating
material or are hard to apply uniformly to the magnetic coatings,
and because thé lubrication and other achieved effects are only
short-lived and decline with use. Increased thickness of the
film leads, moreover, to a drop in output because of spacing
losses. Hence the rormation of a thin, durable coating capable
of achieving the desired effects has proved to be extremely
difficult.

The invention is based on the task of creating a magnetic
record support, preferably a record support for the production
of high-density recordings, which presents a new kind of thin-
film covering layer presenting a combination of low friction,
running stability, durability and corrosion resistance, so as
to lend the record support improved surface properties.

This task is accomplished under the invention in that the
magnetic layer is covered with a thin film of a polymer with a
siloxane bond. It developed that such a thin film lends the
record support excellent properties. The film can be formed by
heat polymérization or the like. The film's properties, /5
however, are even more favorable if the film is precipitated by
plasma polvmerization on the magnetic layer of a magnetic record
support. The plasma polymerization is able to produce a film
only 5 to 1000 i thick, but which still provides a protective
effect and produces the aforementioned improvements of the :urface
properties of the record support. In this way, any output drop
of the record support that is attributable to spacing losses is
ruled out. In practice this is particularly significant, Because
plasma polymerization is a gas-phase reaction, the reaction gas
easily penetrates into tiny recesses on the surface of the
magnetic layer. Testing under an electron microscope shows
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that very small openings on the surface are filled up with the
gas. This phenomenon seems to play an important role in the
improvement of the record support's corrosion resistance. The
plasma polymerization, which allows continuous high-speed
formation of a f£ilm, can readily be introduced into the
production process for the magnetic record support, without
any adverse effects on productivity.

The thin £ilm made of a polymer with a siloxane bond
improves the surface properties of the record suppnrt markedly,
without adverse effects on its magnetic or electrical properties
or on its ability to produce high-~density recordings. This is
of outstanding significance in practice.

The invention is explained in more detail below using /6
practical examples. In the attached drawings,

Fig. 1 shows a schematic diagram of a plasma polymerization
device with a high~frequency wave disc¢harge, for the
formation of a thin f£ilm on the magnetic record
support under the invention, and i

FPig. 2 shows a schematic diagram of a plasma polymerization ;
device with a microwave discharge, intended for the !
same purpose.

The thin film of a polymer with a siloxane bond can be
formed by polymerizing either an organic silicon compound with
the siloxane bond, or an organic silicon compound such as a
silane which can develop the siloxane bond during polymerization.
It has proved to be especially favorable to use a compound able g
to form a thin film of a polymer that develops the siloxane bond é
during plasma polymerization. Examples of such substances are: f

Tetramethoxysilane, tetraethoxysilanz, octamethylcyclotetra-
siloxane, hekxamethylcvclosiloxane, hexamethoxydisiloxane,




hexaethoxydisiolxane, triethoxyvinyl silane, dimethylethoxyvinyl
silane, trimethoxyvinyl silane, methyltrimethoxysilane, dimethoxy-
methylchlorosilane, dimethoxymethylsilane, trimethoxysilane, /7
dimethylethoxysilane, trimethoxysilanol, hydroxymethyltrimethyl
silane, methoxytrimethyl silane, dimethoxydimethyl silane,
ethoxytrimethoxysilane, bis(2~chloro-ethoxy)methyl silane,
acetoxytrimethyl silane, chloromethyldimethylethoxysilane,
2-chloroethoxytrimethyl silane, ethoxytrimethyl silane, diethoxy-
methylsilane, ethyltrimethoxysilane, tris(2-chloroethoxy)silane,
dimethoxymethyl-3,3,3-trifluoropropyl silane, l-chloromethyl-2-
chloroethoxytrimethyl silane, allyloxytrimethyl silane, ethoxy-
dimethylvinyl silane, isoprophenoxytrimethyl silane, 3-chloro-
propyldimethoxymethyl silane, chloromethyldiethoxymethyl silane,
triethoxychlorosilane K 3-chloropropyltrimethoxysilane, diethoxy~-
dimethylsilane, dimethoxy-3~mercaptopropylmethyl silane, triethoxy-
silane, 3-mercaptopropyltrimethoxysilang, 3-aminopropyltrimethoxy-
silane, diethoxymethylvinyl silane, chloromethyltriethoxysilane,
tert.-butoxytrimethyl silane, butyltrimethoxysilane, methyl
triethoxysilane, 3-(N-methylaminopropyl)triethoxysilane, diethoxydi-
vinyl silane, diethoxydiethyl silane, ethyltriethoxysilane,
2-mercaptoethyltriethoxysilane, 3~aminopropyldiethoxymethyl

silane, p-chlorophenyltriethoxysilane, phenyltrimethoxysilane,
2-cyanoethyltriethoxysilane, allyltrietkoxysilane, 3-chloropropyl-
triethoxysilane, 3-allylaminopropyltrimethoxysilane, propyl
triethoxysilane, hexatrimethoxysilane, 3-aminopropyl triethory-
silane, 3-methylacryloxypropyltrimethoxysilane, methyl tris(2-
methoxyethoxy) silane, diethoxymethylphenyl silane, p~chloro- ’
phenyltriethoxysilane, phenyltriethoxysilane, tetraallyloxysilane, '
tetrapropoxysilane, tetraisopropoxysilane, dimethoxydiphenyl

silane, diethoxydiphenyl silane, tetra-
phenoxysilane, 1,1,3,3~-tetramethyldisiloxane, hexamethyldisiloxane,
octamethyltrisiloxane, 1,1,1,-3,5,5,5-heptamethyl trisiloxane,
hexaethylecyclotrisiloxane and 1,3,5~-trimethyl-1,3,5~triphenyl
cyclotrisiloxane.
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