
1                  EP 0 410 003 B1                 2 Description
In order touse the Ml cable asawireforwindingwhich is wound on a bobbin
etc. in the form of a coil, how- SPECIFICATION
ever, it is necessary to bend the heat resistant alloy tube in prescribed
curvature. In this case, bending Field of the Invention
5   performed on the heat resistant alloy tube involves difficulty. When
the Ml cable is wound in the form of The present invention relates to an
insulated   a coil, further, it is difficult to improve winding density
wire, and more particularly, it relates to an insulated  since the tube of
its outer layer is thick as compared wire such as a distribution wire, a
wire for winding or  with the conductor. the like which is employed under
high-vacuum envir-  10  EP-A-0 292 780 describes an electric wire which
onment or high-temperature environment such as a   has a coating of a gel
film onto an outer part of a con- high-vacuum apparatus or a
high-temperature ser-   ductor. EP-A-188 369 describes an Insulation of an
vice apparatus.                                    oxide keying layer and a
further electrically Insulating refractory layer. Both can be from [err].
Background of the Invention                    15      Further, when the
fiber-glass braided insulated wire having heat resistance is employed and
worked An insulated wire may be applied to equipment   into a prescribed
configuration in response to its ap- such as heating equipment or a fire
alarm, for which  plication, the network of the braid is disturbed to
safety under a high temperature is required. Further,  cause a breakdown.
In addition, dust of glass Is gen- the insulated wire Is also used under
environment In  20  erated from the glass fiber. This glass dust may serve
an automobile, which Is heated to a high temperatue.   as a gas adsorption
source. Therefore, when the fib- An insulated wire formed by a conductor
which is   er-glass braided insulated wire is used under environ- coated
with heat resistant organic resin such as poly-  ment for which a high
degree of vacuum is required, Imide, fluorocarbon resin or the like has
generally  It has been impossible to maintain a high degree of been used as
such an insulated wire.           25  vacuum due to the gas adsorption
source provided by As toapplicationforwhich high heatresistanceis  the
glass dust. required, or employment under environment for which a high
degree of vacuum is required, mere organic  Disclosure of the Invention
coating is insufficient in view of heat resistance, gas emission property
and the like. Thus, an insulated   30  A cordingly, the present invention
has been pro- wire of such a form that a conductor is inserted in an  posed
in order to solve the aforementioned problems, Insulator tube of ceramics,
an Ml cable (Mineral Insu-  and its  object is to provide an insulated wire
compris- lated Cable) of such a form that a conductor is insert-  Ing the
following Items: ed in a heat resistant alloy tube of a stainless steel al-
(a) It has high insurability under environment of a loy etc. which is
filled with metal oxide powderof mag-  35  high temperature. nesium oxide
etc., or the like has been employed for  (b)  It is excellent in
flexibility. such application.                                      (c) It
comprises no gas adsorption source. A fiber-glass braided insulated wire
employing     An insulated wire according to one aspect of the textile
glass fiber as an insulating member etc. is list-  present invention
comprises a base material, an ed as an insulated wire forwhich flexibility
is required   40  anodic oxide film, and an oxide insulating layer. The
with heat resistance.                               base material includes
a conductor, and has a surface In the aforementioned insulated wire coated
with  layer of either an aluminum layeroran aluminum alloy organic resin
having heat resistance, the highest  tem-  layer at least on its outer
surface. The anodic oxide perature at which insulability can be maintained
is  layer is formed on the surface layer. The oxide insu- about [err] at
the most. Therefore, it has been im-   45  lating layer is formed on the
anodic oxide layer by a possible to employ such an organic insulated coated
sol-gel method. wire for application for which guarantee for insulability
When the base material is worked into a compo- is required under a high
temperature of at least   site conductor, a material containing either
copper or [err].                                             a copper alloy
etc. is illustrated by way of example for Further, the insulated wire which
is mproved in  50  the core of the base material. In this case, the base
heat resistance through an insulator tube of ceramics  material is
preferably prepared by a pipe clading has disadvantages such as inferior
flexibility. The Ml  method. The oxide insulating layer preferably con-
cable is formed by a heat resistant alloy tube and a  tains at least either
silicon oxide or aluminum oxide. conductor, and hence the outer diameter of
the cable   An insulated wire according to another aspect of is increased
with respect to the conductor radius.  55  the present invention comprises
a base material, an Thus, the Ml cable has a relatively large. section with
anodic oxide layer, and an oxide insulating layer. The respect to electric
energy allowed by the conductor  base material includes a conductor, and
has a surface which is passed through the heat resistant alloy tube.  layer
of either an aluminum layer or an aluminum alloy 2   
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its outer surface. The anodic oxide  is formed on the anodic oxide film by
an organic acid layer is formed on the surface layer. The oxide insu-  salt
pyrolytic method, which is a solution method. The lating layer is formed on
the anodic oxide layer by an  organic acid salt pyrolytic method is a
method of ob- organic acid salt pyrolytic method.              taining a
metal oxide by pyrolyzing organic acid salt, The core of the base material
may contain either   5   i.e., metallic salt such as naphthenic acid,
capric acid, copper or a copper alloy. In this case, the base mate-
stearic acid, octylic acid or the like and causing pyr- rial Is preferably
prepared by a pipe clading method.  olysis. A film formed by the organic
acid salt pyrolytic The organic insulating layer preferably  contains  at
method is of an oxide which Is brought into a ceramics least either silicon
oxide or aluminum oxide.   state. This oxide is preferably formed by heat
treat- In a word, the oxide Insulating layer of the present  10   ment
under an atmosphere in an oxygen gas current Invention is a layer which is
formed by applying a sol-  in the organic acid salt pyrolytic method. The
oxide In- ution containing a ceramics precursor onto the anodic  sulating
layer thus brought into a ceramics state ex- oxide layer and thereafter
completely bringing the  hibits excellent heat resistance/insulability
under a ceramics precursor into a ceramics state. The solu-  high
temperature of at least [err]. tion containing the ceramics precursor
indicates a sol-  15  The anodic oxide film strongly adheres onto the ution
formed of metal organic compound high poly-  aluminum layer or the aluminum
alloy layer. Further, mers having an alkoxide group, a hydroxy group and
this anodic oxide film exhibits insulability to some ex- metalloxan
bonding, which is generated by hydrolysis  tent as an insulator. However,
the anodic oxide film and dehydration/condensation reaction of a com-
has a surface having roughness. Therefore, the outer pound having a
hydrolyzable organic group such as   20  surface of the anodic oxide film
has a large surface metal alkoxide, and contains an organic solvent such
area, and provides a gas adsorption source. There- as alcohol, which is a
solvent, the metal alkoxide of  fore, a conductor which is formed with only
an anodic the raw material, and a small amount of water and a  oxide.film
on its outer surface cannot be used under catalyst which are required for
the hydrolysis. Or, it in-  environment for which a  high degree of vacuum
is re- dicates a solution which Is obtained by mixing/dissolv-  25  quired.
ing metal organic compounds (Metal-organic Com-       Further, the anodic
oxide film is porous and pro- pounds) in a proper organic solvent.
Further,the met-  videdwith a large amount of holes passing from Its al
organic compounds mentioned herein exclude   surface toward the base
material. Thus, It is generally those in which elements directly bonded
with metal  impossible to obtain insulability which is proportion- atoms
are all carbon although the  same are under-  30  ate to the film thickness
by the anodic oxide film. stood in various meanings in various countries,
while  To this end, the Inventors have found that it is those employed in
the present invention are restricted  possible to form a film layer filling
up the holes of the to those in which thermal decomposition tempera-
anodic oxide film and further covering the irregular tures are lower than
the boiling points of the metal or-  surface thereby smoothing the surface,
by forming an ganic compounds under the atmospheric pressure,  35  oxide
film on the outer surface of the anodic oxide since a metal oxide film is
obtained by thermally de-  film through  the sol-gel method or the organic
acid composing the metal organic compounds by heating.  salt pyrolytic
method. Thus, it Is possible to obtain a In one aspect of the present
invention, an anodic  high breakdown voltage which is proportionate to the
oxide film is formed on an aluminum layer or an alu-  film thickness, as
well as to reduce the gas adsorp- minum alloy layer, and an insulating
oxide film is  40  tion source  by decreasing the outer surface area.
formed on the anocdic oxide film by the sol-gel meth-  Further, the anodic
oxide film is excellent in ad- od, which is a solution method. The sol-gel
method is  hesion with the aluminum layer or the aluminum alloy a method of
applying a solution prepared by hydrol-  layer at least forming the outer
surface of the base yzing and dehydrating/condensing metal alkoxide
material. Thus, adhesion between the oxide film and onto an outer surface
to be formed, appiying the sol-  45  the outer surface of the base material
is improved as ution onto a base material and there after treating the
compared with the case of directly forming an oxide same under a prescribed
temperature, thereby form-  film on the outer surface of a conductor by the
sol-gel Ing an oxide insulating layer. The film formed by the  method or
the organic acid salt pyrolytic method. sol-gel method is of an oxide which
is brought into a  Therefore, the insulated wire according to the present
ceramics state. This oxide is  preferably formed by   50  invention is
provided with heat resistance/insulability, heat treatment under an
atmosphere  in an oxygen   and has good flexibility. gas current in the
sol-gel method.The oxide insulat- ing layer thus brought into a ceramics
state exhibits  Brief Description of the Drawings excellent heat
resistance/insulabllity under, a: high temperature of at least [err].
55       Figs. 1 and 2 are sectional views showing cross In another aspect
of.the present invention,  an  sections of insulated wires according to the
present anodic oxide film is formed on an aluminum layer or  invention in
correspondence to respective ones of Ex- an aluminum alloy layer, and an
insulating oxide film  amples 1. and 3 as well as 2 and 4. 3  



5                   EP  0 410 003 B1               6 Best Modes of Carrying
Out the Invention           was about 40 um. The breakdown voltage was
measured in order to Example I
evaluate insulability of the as-formed insulated wire. Its breakdown
voltage was 1.6 kV under the room (a) Formation of Anodic Oxide Film
5   temperature, and was 1.2 kV under a temperature of [err]. Also when
this insulated wire was wound on A pure aluminum wire of 2 mml in wire
diameter  the outer  peripheral surface of a cylinder having a di- was
dipped in dilute sulfuric acid of 23 percent by  ameter of 5 cm, no
cracking was caused in the insu- weight, which was maintained at a
temperature of   lating layer. [err]. Thereafter a positive voltage was
applied to the   10 aluminum wire, and the outer surface of the pure alu-
Example 2 minum wire was anodized under a condition of a bath current of
2.5 A/[err] for 20 minutes. Thus, an anodic  (a) Formation of Anodic Oxide
Film oxide film was formed on the outer surface of the pure aluminum wire
with a film thickness of about 20 um.  15  An aluminum/copper clad wire
(its conductivity The obtained wire material was dried In an oxygen  was 84
% IACS on the assumption that conductivity gas current of [err] in
temperature.               of pure copper was 100) of 1 mm  In wire
diameter, having an outer layer of an aluminum (material: JIS (b)
Preparation of Coating Solution Used for Sol-  nominal 1050) layerof 100 um
In thickness and a core Gel Method                                    20
of oxygen free copper (OFC), was dipped in dilute sul- furic acid of 23
percent by weight which was main- 1.2 N of concentrated nitric acid was
added to a  tained at a temperature of [err]. Thereafter a positive
solution, which was prepared by mixing tetrabutylor-  voltage was applied
to the aluminum/copper clad thosilicate, water and ethanol in mole ratios
8:32:60,  wire, to anodize the outer surface of the aluminum in the ratio
of 1/100 mole with respect to tetrabutylor-  25  layer under  a condition
of a bath current of 15 A/[err] thosillcate. Thereafter this solution was
heated/stir-  for two  minutes. Thus, an anodic oxide film was red at a
temperature of [err] for two hours. Thus, a  formed on the surface of the
aluminum/copper clad coating solution used forthesol-gel methodwas coin-
wire with a film thickness of about 10 um. The as-for- posed.
med wire was dried in an oxygen gas current of 5000C 30  in temperature.
(c) Coating  . (b) Preparation of Coating Solution Used for Sol- The wire
obtained by (a) was dipped in the coat-  Gel Method ing solution of (b). A
step of heating at a temperature of [err] for 10 minutes was performed five
times on   35  Tributoxyaluminum, triethanolamine, water and the wire whose
outer surface was thus coated with  ethanol were mixed in mole ratios
3:7:9:81 under a the coating solution. In an initial stage of this step, a
temperature, of about [err]. Thereafter this solution characteristic rough
surface, which was formed by  was heated/stirred at a temperature of [err]
for one anodic oxidation treatment, disappeared from the   hour. Thus, a
coating solution used for the sol-gel heattreated surface observed with an
electron micro-  40   method was composed. scope etc., and such a structure
was attained that the rough portions were impregnated with oxides. It has
(c) Coating been confirmed that a film was formed in the exterior of the
Impregnated layer by repeating the step.. Final-  Coating  treatment was
performed through a ly, this wire was heated in an oxygen  gas current of
45  method similar to Example 1. [err]  in temperature for 10 minutes.
An insulated coated wire obtained in the afore- An insulated coated wire
obtained  in the  afore-  mentioned,manner is shown in Fig. 2. Fig. 2 is a
sec- mentioned manner is shown in Fig 1,Fig 1 is a sec-  tional view
showing the cross section of the Insulated tional view showing the cross
section of the Insulated  wire according to the present invention.
Referring to wire according to the present invention. Referring to  50
Fig. 2, an aluminum/copper clad wire having an alu- Fig. 1, an anodic oxide
film 2 is formed on the outer  minum layer 11 on the outer surface of a
copper core surface of an aluminum wire 1. An oxide insulating  10 was
employedasabasematerial.Ananodicoxide layer 3 is formed on this anodic
oxide film 2 by the sol-  film 2 is formed on the outer surface of this
aluminum gel method. In the aforementioned Example 1, this  layer 11 An
oxide insulating layer 3 is formed on this oxide insulating layer 3 is made
of silicon oxide. Ac-  55   anodic oxide film 2 by the sol-gel method. In
the cording to the aforementioned Example 1, further, the  aforementioned
Example 2, this oxide insulating layer film thickness of an insulating
layer formed by the  3 is of aluminum oxide. According to the aforemen-
anodic oxide film 2 and the oxide insulating layer 3  tioned Example 2,
further, the film thickness of an in- 4 



7                  EP 0 410 003 B1                 8 sulating layer formed
by the anodic oxide film 2 and   The breakdown voltage was measured in
order to the oxide insulating layer 3 was about 20 um.     evaluate
insulability of the obtained insulated wire. Its The breakdown voltage was
measured in orderto   breakdown voltage was 1.2 kV under the room tem-
evaluate insurability of the as-formed insulated wire.  perature, and was
0.8 kV under a temperature of Its breakdown voltage was 1.5 kV underthe
room    5   [err]. Also when this insulated wire was wound on temperature,
and was 1.0 kV under a temperature of  the outer peripheral surface of a
cylinder having a di- [err]. Also when this insulated wire was wound on
ameter of 3 cm, no cracking was caused in the insu- the outer peripheral
surface of a cylinder having a di-  lating layer. ameter of 3 cm, no
cracking was caused in the insu- lating layer.
10   Example 4 Example 3                                          (a)
Formation of Anodic Oxide Film (a) Formation of Anodic Oxide Film
An aluminum/copper clad wire (its conductivity 15   was 89 % IACS on the
assumption that conductivity A pure aluminum wire of 1 mm in wire diameter
of pure copper was 100) of 1 mm in wire diameter was dipped in dilute
sulfuric acid of 23 percent by  having an outer layer formed of an aluminum
(mate- weight, which was maintained at a temperature of   rial:JIS nominal
1050) layerof 83um in thickness and [err]. Thereafter a positive voltage
was applied to the  a core of oxygen free copper (OFC) was dipped in di-
aluminum wire, to anodize the outer surface of the   20  lute sulfuric acid
of 23 percent by weight, which was pure aluminum wire under a condition of
a bath cur-  'maintained at a temperature of [err]. Thereafter a rent of 5
A/[err] for three minutes. Thus, an anodic ox-  positive voltage was
applied to the aluminum/copper ide film was formed on the outer surface of
the pure  clad wire, to anodize the outer surface of the alumi- aluminum
wire with a film thickness of about 17 um.  num layer under a condition of
a bath current of 3.5 The as-formed wire was dried in an oxygen gas cur-
25  A/[err] for two, minutes. Thus, an anodic oxide film rent of [err] in
temperature.                                  was formed on the surface of
the aluminum/copper clad wire with a film thickness of about 15 um. The as-
(b) Preparation of Coating Solution Used for       formed wire was dried in
an oxygen gas current of Organic acid salt pyrolytic method
[err] in temperature. 30 Silicate stearate was dissolved in, a mixed solu-
(b) Preparation of Coating Solution Used for tion of 90 ml of toluene, 10
ml of pyridine and 6 ml of  Organic acid salt pyrolytic method propionic
acid. Concentration of this solution was so adjusted that metal
concentration of silicon was 5per-      An 0-cresol solution of aluminum
octanate was cent by weight.                               35  prepared.
Concentration of this solution was so ad- justed that metal concentration
of aluminum was 4 (c) Coating                                       percent
by weight. The wire obtained through (a) was dipped in the  (c) Coating
coating solution of (b). A step of heating at a temper-  40 ature of [err]
for 10 minutes was performed ten        Coating treatment was performed
through a times on the wire whose outer surface was thus coat-  method
similar to Example 3. ed with the coating solution. Finally this wire was
An insulated coated wire obtained in the afore- heated in an oxygen gas
current of [err] in temper-  mentioned manner is shown in Fig. 2. Fig. 2 is
a sec- ature for 10 minutes.                         45  tional view
showing the cross section of the insulated An insulated coated wire
obtained in the afore-  wire according to the present invention. Referring
to mentioned manner is shown in Fig. 1.Fig. 1 is a sec-   Fig. 2, an
aluminum/copper clad wire having an alu- tional view showing the cross
section of the insulated  minum layer 11 on the outer surface of a copper
core wire according to the present invention. Referring to  10 was employed
as a base material. An anodic oxide Fig. 1, an anodic oxide film 2 is
formed on the outer  50  film 2 is formed onthe outersurfaceof this
aluminum surface of an aluminum wire 1. An oxide insulating  layer 11. An
oxide insulating layer 3 is formed on this layer 3 is formed on this anodic
oxide film 2 by an or-  anodic oxide film 2 by the organic acid salt
pyrolytic ganic acid salt pyrolytic method. In the aforemen-  method. In
the aforementioned Example 2, this oxide tioned Example 1, this oxide
insulating layer 3 is of sil-  insulating layer 3 is of aluminum oxide.
According to icon oxide. According to the aforementioned Example  55  the
aforementioned Example 2, further, the film thick- 1, further, the film
thickness of an insulating layer  nessof an insulatinglayerformed
bytheanodic oxide formed by the anodic oxide film 2 and the oxide insu-
film 2 and the oxide insulating layer 3 was about 30 lating layer 3 was
about 25 um                    um. 5   



9              EP 0 410 003 B1                 10 The breakdown voltage was
measured in order to   7. An insulated wire in accordance with claim 6,
evaluate Insulability of the as-fornied insulated wire.  wherein said base
material (1) Includes a base Its breakdown voltage was 1.6 kV under the
room         material which is prepared by a pipe clading temperature,  and
was 1.2 kV under a temperature of     method. [err]. Also when this
insulated wire was wound on   5 the outer peripheral surface of a cylider
having a di-  8. An insulated wire in accordance with claim 5, ameter of 3
cm, no cracking was caused in the insu-     wherein said oxide insulating
layer (3) contains at lating layer.
least either silicon oxide or aluminum oxide. Industrial Availability
10  9. An insulated wire comprising: a base material (1) including an
electrical As hereinabove described, the insulated wire ac-     conductor
and having a surface layer of either an cording to the present invention is
suitable for a dis-  aluminum layer or an aluminum alloy layer at tribution
wire, a wire for winding etc. which Is em-    least on its outer surface,
ployed under high-vacuum environment, or high-  15            an anodic
oxide layer (2) formed on said temperature environment such as a
high-vacuum ap-       surface layer, and paratus or a high-temperature
service apparatus.              an oxide insulating layer (3) formed by ap-
plying a solution containing a ceramics precursor onto said anodic oxide
layer and thereafter com- Claims
20      pletely bringing said ceramics precursor into a ceramics state. 1.
An Insulated wire comprising: a base material (1) including an electrical
conductorand having a surface layerof either an  Patentanspruche aluminum
layer or an aluminum alloy layer at  25 least on its outer surface,
1. Isollerte Drahtlitze, umfassend: an anodic oxide layer (2) formed on
said      es Grundmaterial (1), das elnen elektrischen Lei- surface layer,
and                                   ter umfallt und eine
Oberflachenschicht entwe- an oxide insulating layer (3) formed on
derauueinerAluminiumschichtodereinerAlumI- said anodic oxide layer by a
sol-gel method.  30    niumlIgierungsschicht mindestens an Ihrer au- Beren
FlAche aufwelst, 2. An insulated wire in accordance with claim 1,
elne an dische Oxidschicht (2), welche auf der wherein the core of said
base material (1) con-      Oberfi~chenschicht gebildet Ist, und tains
either copper or a copper alloy.               sine Oxidisolierschicht (3),
die auf der anodi- 35      schen OxidschIcht durch pin Sol-Gel-Verfahren 3.
An insulated. wire in accordance with claim 2,       gebildet ilt. wherein
said base material (1) includes a base material which Is prepared by a pipe
clading     2. Isolierte Drahtlitze nach Anspruch 1, worin der method.
.                             Kern des Grundmaterials (1) entweder Kupfer
40      oder eine.Kupferlegierung enthAlt. 4. An insulated wire in
accordance with claim 1, wherein said oxide insulating layer (3) contains
at  3. Isolierte Drahtlitze nach Anspruch 2, worin das least either silicon
oxide or aluminum oxide.        Grundmaterial (1) em Grundmaterial umfaeBt,
wel- ches durch ein Rohrplattlerverfahren hergestellt 51 An insulated wire
comprising:             45       ist. a base material (1) including an
electrical conductor and having a surface layer of at least  4. isolierte
Drahtlitze nach Anspruch 1, worm die either an aluminum layer or an
aluminum alloy        Oxidisolierschicht (3) mindestens Siliziumoxid layer
at least on its outer surface,                 oder Atuminiumoxid enthilt.
an anodic oxide layer (2) formed on said  5o surface layer, and:
5. Isolierte Drahtlitze umfassend: an oxide Insulating layer (3) formed on
einGrundmaterial(1), daseinenelektrischenLei- said anodic oxide layer by an
organic acid salt     teryumfal t und eine Oberflachenschicht von mi-
pyrolytic method.                                    destens entweder einer
Aluminiumschicht odor ,-.::. 55  einer: Aluminiumslegierungsschicht an
minde- 6. An insulated wire in accordance with claim 5,       stens ihrer
au~eren Flache aufweist, eine anodi- wherein the core of said base material
(1) con-      sche Oxidschicht (2), die auf der Oberflchen- tains either
copper or a copper alloy.               schicht.gebildet ist, und 6   
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III! 11 11 The breakdown voltage was measured in order to    7. An
insulated wire in accordance with claim 6, evaluate insulability of the
as-formed insulated wire.   wherein said base material (1) includes a base
Its breakdown voltage was 1.6 kV under the room          material which is
prepared by a pipe clading temperature, and was 1.2 kV under a temperature
of       method. [err]. Also when this insulated wire was wound on    5 the
outer peripheral surface of a cylinder having a di-  8. An insulated wire
in accordance with claim 5, ameter of 3 cm, no cracking was caused in the
insu-      wherein said oxide insulating layer (3) contains at lating
layer.                                            least either silicon
oxide or aluminum oxide. Industrial Availability           10   9. An
insulated wire comprising: a base material (1) including an electrical As
hereinabove described, the insulated wire ac-     conductor and having a
surface layer of either an cording to the present invention is suitable for
a dis-  aluminum layer or an aluminum alloy layer at tribution wire, a wire
for winding etc. which is em-     least on its outer surface, ployed under
high-vacuum environment, or high-   15            an anodic oxide layer (2)
formed on said temperature environment such as a high-vacuum ap-
surface layer, and paratus or a high-temperature service apparatus.
an oxide Insulating layer (3) formed by ap- plying a solution containing a
ceramics precursor onto said anodic oxide layer and thereafter com- Claims
20       pletely bringing said ceramics precursor into a ceramics state. 1
An insulated wire comprising: a base material (1) including an electrical
conductor and having a surface layer of either an  PatentansprOche aluminum
layer or an aluminum alloy layer at  25 least on Its outer surface,
1. Isolierte Drahtlitze, umfassend: an anodic oxide layer (2) formed on
said       cmn Grundmaterial (1), das eanen elektrischen Lei- surface
layer, and                                   ter umfagt und sine
Oberflfichenschicht entwe- an oxide Insulating layer (3) formed on
der aus einer Aluminiumschicht oder ener Alumi- said anodic oxide layer by
a sol-gel method.  30     niumlegierungsschicht mindestens an ihrer du-
Seren Flache aufwelst, 2. An insulated wire in accordance with claim 1,
eine anodische Oxidschicht (2), welche auf der wherein the core of said
base material (1) con-      Oberflichenschicht gebildet ist, und tains
either copper or a copper alloy                eine Oxidisolierschicht (3),
die auf der anodi- 35      schen OxIdschicht durch ein Sol-Gel-Verfahren 3.
An Insulated wire in accordance with claim 2,         gebildet ist. wherein
said base material (1) includes a base material which is prepared by a pipe
clading      2. Isollerte Drahtlitze nach Anspruch 1, worin der method.
Kern des Grundmaterials (1) entweder Kupfer 40      oder eine
Kupferlegierung enthilt. 4. An insulated wire in accordance with claim 1,
wherein said oxide Insulating layer (3) contains at  3. Isolierte
Drahtlitze nach Anspruch 2, worin das least either silicon oxide or
aluminum oxide.        Grundmaterial (1) ein Grundmaterlal umfa~t, wel-
ches durch ein Rohrplattierverfahren hergestellt 51 An Insulated wire
comprising:               45       ist. a base material (1) including an
electrical conductor and having a surface layer of at least  4. Isolierte
Drahtlitze nach Anspruch 1, worin die either an aluminum layer or an
aluminum alloy        Oxidisolierschicht (3) mindestens Siliziumoxid layer
at least on its outer surface,                 oder.Aluminiumoxid enthAlt.
an anodic oxide layer (2) formed on said   50 surface layer, and
5. Isollerte Drahtlitze umfassend: an oxide insulating layer (3) formed on
sin Grundmaterlal (1), das elnen elektrischen Lei- said anodic oxide layer
by an organic acid salt      ter umfallt und eine Oberfllchenschicht von
min- pyrolytic method.                                    destens entweder
einer Aluminlumschicht oder 55     eaner Aluminiumslegierungsschicht an
minde- 6. An insulated wire in accordance with claim 5,         stens ihrer
Auieren FlAche aufweist, eine anodi- wherein the core of said base material
(1) con-      sche Oxidschicht (2), die auf der Oberflfchen- tains either
copper or a copper alloy.               schicht gebildet ist, und 6   
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Oxidisolierschicht (3), die auf der anodi-    d'aluminium. schen
Oxidschicht durch ein pyrolytischs .Ver- fahren mit Salz elner
organilschen:Saure gebildet  5. Fil 6lectrique isole comprenant: ist.
.in -        ;       :unmat6riau de base (1) incorporant un 5
conducteur electrique et ayant une couche de 6. lsolierte Drahtlitze nach
Anspruch 5; worln der     surface d'au mains soit une couche d'aluminium,
Kern des Grundmaterials (1) entweder .Kupfer       soit une oouche
d'alliage en aluminium au molns oder eine Kupferlegierung enthalt; . :
sur sa surface exterieure, :.une couche d'oxyde anodique (2) formbe 7.
Isolierte Drahtlftze nach Anspruch 6, worin das   10  sur cette couche de
surface, et Grundmaterial (1) ein Grundmaterial umfast, wel-         unse
couche Isolante d'oxyde (3) form6e ches durch ein Rohrplattlerverfahreni
hergesteilt  sur cette couche d'oxyde anodlque par un proac- ist.
d pyrolytique au sel d'acide organique. B. Isolierte Drahtlitze nach
Anspruch 5, worin die  15  6. Fil electrique isol6 selon la revendbcation
5, dans Oxidisolierschicht (3) mindestens entweder Sili-   lequel le noyau
du mat6riau de base (1) contient clumoxid oder Aluminiumoxid enthilt.
solt du cuivre, solt un alliage de culvre. 9. Isollerte Drahtiitze,
umfassend:                7. Fil electrique isole selon la revendication 6,
dans eln Grundmatbrial (1), das eonen elektrischen Lei-  20  lequel le
materiau de base (1) comprend un ma- ter umfae~t und eine
OberflAchenschicht aus ent--  t6riau de base qul est pr6par6 par un proc6d6
de weder einerAiuminiumschicht oder einerAlumini-     galnage de tube. .
umleglerungsschicht auf mindostens Ibrer Au..e- ren FlAche aufwelst,..
.     8. Fil electrique isWlM selon la revendication 5, dans slne anodische
Oxidschicht (2), die auf cir Ober-  25  lequel la couche isolante d'oxyde
(3) contient au flichenschicht gebildet ist, und                   moins
esoatde l'oxyde de.silclium, solt de l'axyde eine Oxidisollerschicht (3),
die durch Anwendung   d'alurnlni.um. elner i sung gebildet ist, die sinen
!Keriarnkvor-. IluferaufderanodischenOxidschichtenthgltund     9. Fil
elictrique isoa6 comprenant: wonach der Keramikvorihufer ,val-l ndig In ei-
30    -.u matkriau de base (1) incorporant un non Keramlkzustand
iiberffhrtwird..                conducteur blectrique et ayant une couche
de surface.oonstitu6e par soit une couche d'alumi- nium, solt une.couche
d'alliage d'aluminlum au Revendicatlons
moins sur sa surface ext6rieure, 35         .une couche d'oxyde anodique
(2) formbe 1. Fil electrique isole comprenant:                    sur la
couche de surface, et un materlau de base (1) inoorporant un
une .couche isolante d'oxyde (3) form6e conducteur 6lectrique et possedant
utne c....couche.  par applicatlon d'une solutlon contenant un pre- de
surface solt en aluminium, solt en alliage      curseurc ra lque surIa
couche d'oxyde anodi- d'aluminium au molns sur sa surface ext6ureure,  40
que puls amen6e de ce pr6curseur c6ramique A une couche d'oxyde anodique
(2) formee        l'etat compiltement ceramique. sur la couche de surface,
et une couche bsolante d'oxyde (3) .frm6e sur la couche d'oxyde anodique
par utn procd.. sol-gel.                                   45 2. FI
electrique isai6slon la revendication I.dans lequel le noyau diu matbriau
de base (1) conint soit du.cuivre, soUt un ailiage de cujvre.         .. 50
3. Fil electrique isad6 selon.la revendicatian 2, dans lequel le matbriau
de base (1) cqmpre d tina.- t6riau de base qui est prbparb par un procid6
de galnage de tube. 55 4. Fil blectrique isolb sehn la revendication 1,
danas lequel Ia couche isolantb d'oxyde (3) contient au mains soit de
l'oxyde de selicium, soit de l'oxyde 7    


