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process  for  forming  a  coating  of  a  thickness 
between  2  —  4  urn  on  a  ferrous  magnetic  sheet.  In 
the  patent,  the  finely  particulated  refractory  par- 
ticles  are  applied  in  the  form  of  a  slurry,  or 

5  suspension,  in  water  or  in  suitable  volatile 
solvents  which  evaporate  during  the  subsequent 
heat-treating  operation  to  leave  a  residuary 
deposit  of  refractory  particles.  This  patent  again 
does  not  provide  the  uniform  coating  of  a  very 

10  thin  coating  in  the  range  of  1.0  urn  or  less,  as 
provided  by  the  present  inventor's  process. 

The  above  references  are  directed  to  processes 
that  provide  coatings  of  thickness  in  excess  of  2 
urn.  Furthermore,  the  coatings  are  not  of  uniform 

15  thickness. 
Japanese  patent  application  55-3809  describes 

a  process  for  chemically  vapor-depositing 
alumina  on  a  silicon  dioxide  layer  formed  on  a 
silicon  substrate.  As  indicated  earlier  herein,  the 

20  so-formed  alumina  layer  does  not  have  the  etch 
or  wear  resistance  required  for  a  thin-film  mag- 
netic  head.  This  Japanese  patent  application  may 
provide  a  thin  coating,  but  it  cannot  selectively  or 
uniformly  deposit  on  a  surface  because  the  vapor- 

25  deposition  methods  cannot  coat  the  sides  of  any 
depressions  or  holes  in  the  surface.  The  present 
inventor  has  devised  a  process  which  will  uni- 
formly  deposit  on  the  entire  surface,  including 
depressions,  holes  or  the  like. 

30  Moreover  DE—  A—  24  53  192  discloses  a  pro- 
cess  of  coating  ceramic  substrates  with  finely 
divided  silica  or  alumina  wherein  use  is  made  of 
the  opposite  surface  charge  of  substrate  and 
coating  material. 

35  The  present  invention  is  defined  in  the  attached 
claims. 

The  following  description  illustrates  preferred 
embodiments  of  this  invention. 

The  present  inventor  has  discovered  a  process 
40  for  forming  a  thin  insulating  film  on  a  ferrite 

substrate  which  is  both  wear  and  etchant  resis- 
tant.  The  process  consists  of  the  steps  of  polish- 
ing  and  cleaning  the  surface  of  the  ferrite  sub- 
strate,  alternately  dipping  the  ferrite  substrate  in  a 

45  silica  solution  containing  colloidal-size  spherical 
particles  of  silicon  dioxide  and  an  alumina  sol- 
ution  containing  colloidal-size  particles  of  AI203to 
form  alternate  monolayers  of  silica  and  alumina 
on  the  substrate,  and  then  treating  the  substrate 

so  by  either  heat  treatment  or  by  suspending  the 
coated  substrate  in  a  hydrolized  orthosilicate 
solution  or  a  sodium  silicate  solution  to  form  an 
impervious  crystalline  layer. 

The  foregoing  and  other  objects,  features  and 
55  advantages  of  the  invention  will  be  apparent  from 

the  following  more  particular  description  of  pre- 
ferred  embodiments  of  the  invention,  as  illus- 
trated  in  the  accompanying  drawing. 

The  invention  will  be  better  understood  with 
60  reference  to  the  attached  figure  which  shows  the 

substrate  with  the  subsequent  monolayer  films 
shown  in  an  enlarged  configuration. 

The  preferred  processing  of  a  ferrite  substrate 
will  now  be  described. 

65  The  ferrite  substrate  1  is  polished  and  cleaned. 

Description 

The  present  invention  relates  to  a  process  for 
forming  a  thin  insulative  coating  on  a  substrate 
having  an  electrical  surface  charge  in  an  acidic 
solution. 

In  the  manufacture  of  thin  film  heads  for  mag- 
netic  tape  and  magnetic  disk  devices,  it  has  been 
found  desirable  to  form  the  heads  from  ferrite 
material  such  as  manganese  zinc  (MnZn)  ferrite. 
However,  since  this  ferrite  material  is  conductive, 
it  is  essential  that  it  be  separated  from  any 
conductive  material  deposited  on  the  ferrite  sub- 
strate  for  proper  head  operation.  Attempts  have 
been  made  to  vapor-deposit  thin,  amorphous 
alumina  films  on  the  ferrite  substrate;  however, 
problems  exist  with  this  vapor-deposition  pro- 
cess.  The  amorphous  film  is  not  resistant  to 
subsequent  etching  and  is  also  not  very  wear- 
resistant,  so  the  lifetime  of  the  head  is  quite  short. 
Furthermore,  with  the  very  thin  films  required,  the 
amorphous  film  tends  to  have  pinholes  when  it  is 
deposited  in  thicknesses  less  than  5000A.  This 
allows  electrical  conduction  through  the  pinholes. 
Consequently,  the  amorphous  films  do  not  have 
the  requisite  insulative  properties.  The  present 
inventor  has  discovered  a  process  for  providing 
an  insulating  film  on  the  ferrite  heads  which  has 
the  requisite  insulating  properties  and  is  wear- 
and  etch-resistant.  The  film  is  also  very  uniform  in 
thickness  and  can  be  less  than  5000A  thick.  This  is 
accomplished  by  providing  alternate  single  par- 
ticle  layers  or  monolayers  of  spherical  particles  of 
SiO2  and  AI203  on  the  substrate  and  subsequently 
treating  the  substrate  to  seal  the  coated  surface. 

The  formation  of  inorganic  films  as  insulating 
layers  on  a  surface  is  well  known.  For  example,  in 
S.  Ruben,  US—  A—  1,829,237,  an  AI203  coating 
forms  a  crystalline  layer  on  a  heater  element.  In 
accordance  with  Ruben,  the  heater  or  resistance 
wire  is  coated  with  a  layer  of  finely  coated 
aluminum  oxide  that  has  been  previously  cal- 
cined  and  mixed  with  a  small  percentage  of 
sodium  silicate.  The  material  is  then  dried  on  the 
wire  and  heated  in  a  reducing  atmosphere  to  form 
a  crystalline  layer  of  corundum.  According  to 
Ruben,  a  complete  reaction  between  the  sodium 
silicate  and  the  aluminum  oxide  is  important  to 
obtain  proper  crystalline  form  and  surface 
adhesion.  The  Ruben  patent  describes  a  coating 
process  which  would  not  provide  the  uniform  film 
required  of  current  thin-film  magnetic  heads.  In 
particular,  the  deposition  of  a  finely  powdered 
material  on  the  substrate  is  not  readily  control- 
lable  as  to  the  thickness  of  the  deposited  coating. 

US—  A—  3,206,329  to  Hickle  describes  a  process 
wherein  a  AI2O3  •  SiO2  mixture  is  formed  as  a 
slurry  in  which  the  metal  base  to  be  coated  is 
dipped.  The  coated  base  is  then  subsequently 
heated  to  form  the  insulating  coating  on  the 
substrate.  This  process  again  does  not  provide 
the  closely  controlled  uniform  thickness  provided 
by  the  present  inventor,  particularly  of  films  less 
than  one  micron  in  thickness. 

A  US  —  A  —  3,318,731  to  Blum  does  describe  a 



EP  0 1 3 3   916  B1 

deposited  layers  are  then  sealed.  This  sealing  is 
necessary  since  the  deposited  layers  can  easily  be 
removed  because  they  are  held  together  only  by 
electrostatic  forces.  The  layers  are  sealed 
together  and  to  the  substrate. 

There  are  a  number  of  ways  in  which  the 
monolayers  of  silica  and  alumina  can  be  sealed. 
In  the  case  where  the  ferrite  substrate  can  be 
exposed  to  temperatures  in  the  order  of 
600  —  800°C,  the  substrate  can  be  heated  wherein 
the  colloidal  particles  react  together  to  form  an 
impervious  layer  of  spinel  (AI2O3  @  SiO2)  and  AI2O3 
or  SiO2.  This  layer  is  normally  crystalline  in 
structure.  In  many  cases,  the  ferrite  cannot  be 
exposed  to  such  a  high  temperature  because  of 
undesired  interaction  between  the  ferrite  and  the 
colloidal  surface  or  the  gaseous  environment.  In 
this  situation,  the  surface  can  be  treated  by 
dipping  the  substrate  into  a  sealing  solution. 

One  solution  is  a  hydroiized  orthosilicate  sol- 
ution,  which  is  well  known  in  the  silicate  literature 
(R.  K.  ller's  book  The  Chemistry  of  Silica 
published  1979  by  John  Wiley  &  Sons,  see  pg. 
179).  This  solution  is  made  by  the  addition  of 
isopropyl  alcohol  and  water  to  a  commercially- 
available  tetraethylorthosilicate,  which  is  cataly- 
zed  by  a  few  drops  of  hydrochloric  acid  to  a 
hydroiized  condition.  The  silica  concentration  is 
approximately  0.2%  (0.2%  to  0.6%  is  acceptable). 
The  hydroiized  solution  so  formed  is  then  made 
basic  by  the  addition  of  either  ammonium 
hydroxide  (NH40H)  or  sodium  hydroxide  (NaOH) 
to  a  pH  between  11.5  —  12.5.  The  coated  ferrite  is 
then  immediately  placed  in  this  basic  hydroiized 
orthosilicate  solution.  The  ferrite  is  suspended  in 
the  solution  between  1  —  2  hours,  during  which 
time  the  solution  is  stirred.  After  the  ferrite  is 
removed  from  the  solution,  it  is  washed  in  a 
deionized  water  solution  and  the  samples  dried  in 
an  air  oven  at  about  135°C  for  2  —  24  hours.  The 
coated  ferrite  is  then  subjected  to  a  final  heat 
treatment  between  250—  350°C,  for  a  period 
between  8  —  30  hours  in  air,  to  complete  the 
sealing  and  removal  of  residual  water.  It  is 
believed  that  the  use  of  the  hydroiized  orthosili- 
cate  solution  in  this  manner  promotes  the  forma- 
tion  of  monosilicic  acid  (H4SiO4)  in  the  solution, 
which  polymerizes  upon  the  high  surface  area 
particles  on  the  substrate  to  form  an  amorphous 
silica  layer  around  the  particles.  The  sealing 
solution  impregnates  the  layers  of  colloid  par- 
ticles  and,  in  effect,  substantially  surrounds  them 
and  bonds  them  together  and  to  the  substrate  so 
that  they  are  firmly  held  to  the  ferrite  substrate. 
After  the  ferrite  has  been  held  in  the  solution  for  a 
sufficient  period  of  time,  the  colloid  particles 
become  sealed  together  by  the  polymerization  of 
the  monosiiicic  acid.  The  low-temperature  heat 
treatment  of  the  substrate,  after  dipping  in  the 
hydroiized  orthosilicate  solution,  drives  off  any 
residual  water  molecules  which  may  be  present. 

An  alternative  process  for  treating  the  coated 
surface  of  the  ferrite  is  to  suspend  the  coated 
ferrite  material  in  a  stirred  and  heated  sodium 
silicate  solution.  A  1%  silica  solution  can  be  used 

This  may  be  done  by  normal  ceramic  lapping 
techniques  using  a  1  urn  diamond  paste.  After 
lapping,  the  substrate  may  be  cleaned  by  placing 
it  in  a  methylene  chloride  solution  for  about  one 
hour,  cleaning  in  a  glass  detergent  while  using  an  5 
ultrasonic  cleaner  to  agitate  it  about  five  minutes, 
immersing  it  in  propanol  for  approximately  three 
minutes,  and  then  cleaning  it  with  acetone. 

A  2  wt%  silica  solution  is  prepared  which 
contains  spherical  particles  of  SiO2.  The  particles  10 
should  be  of  colloidal  size  and  usually  within  the 
range  of  50A  to  400A.  The  present  inventor  has 
found  that  particles  of  150A  size  are  preferable. 
The  pH  of  the  solution  is  adjusted  to  4±0.5  with 
acetic  acid.  Such  a  solution  is  commercially  avail-  15 
able  from  the  Du  Pont  Co.  under  the  trade  name 
"A  M  Ludox".  This  solution  is  a  30  wt%  basic 
solution  of  150A-sized  silica  spheres.  To  obtain  a 
2  wt%  silica  solution,  the  commercially  available 
solution  is  diluted  and  acetic  acid  added  to  it  to  20 
adjust  the  pH  of  the  solution  to  4±0.5.  It  should  be 
recognized  that  other  levels  of  pH  and  wt%  will 
also  provide  satisfactory  results;  however,  the 
present  inventor  has  obtained  best  results  with 
the  levels  and  ranges  indicated.  A  pH  range  of  25 
2  —  5  and  wt%  of  up  to  5%  may  provide  satisfac- 
tory  results.  Furthermore,  other  acids,  such  as 
hydrochloric  acid,  could  be  used  to  adjust  the  pH 
level. 

A  solution  of  alumina  particles  is  also  prepared.  30 
Alumina  particles  can  be  obtained  in  a  powder 
form  as  alpha  alumina  monohydrate,  which  is 
commonly  known  as  boehmite.  Alumina  particles 
of  50A  size  is  preferred.  The  alumina  particles  are 
dispersed  in  a  solution  which  is  adjusted  to  a  pH  35 
in  the  range  between  2  —  5.  The  preferred  pH  is 
between  3—5.  The  pH  may  be  adjusted  with 
acetic  or  hydrochloric  acid.  The  alumina  is  prefer- 
ably  dispersed  in  the  solution  at  1  wt%. 

The  zeta  potential  for  this  silica  solution  is  40 
negative  in  the  pH  range  of  4,  whereas  the  zeta 
potential  of  the  alumina  solution  is  positive  in  this 
range.  Therefore,  since  the  particles  in  the  two 
solutions  are  oppositely  charged,  it  is  possible  to 
alternately  coat  the  substrate  with  a  first  mono-  45 
layer  2  of  silica  and  then  a  subsequent  monolayer 
3  of  alumina.  This  process  may  be  continued  until 
the  coating  thickness  desired  on  the  substrate  is 
reached. 

The  ferrite  substrate  1  is  polished  and  cleaned.  50 
The  ferrite  assumes  a  characteristic  positive  elec- 
trical  surface  charge  in  the  presence  of  a  water 
medium  at  a  pH  of  approximately  4.  This  posi- 
tively-charged  substrate  1  is  then  dipped  into  the 
negatively-charged  silica  solution,  is  then  washed  55 
in  deionized  water  followed  by  drying,  and  then 
dipped  in  the  solution  containing  positively- 
charged  alumina  particles  to  form  alternate  layers 
2  and  3  of  silica  and  alumina  respectively,  as 
shown  in  Fig.  1.  Each  of  the  layers  2  and  3  is  60 
approximately  one  particle  in  thickness  (mono- 
layer).  Consequently,  the  actual  thickness  of  the 
insulating  layer  can  be  accurately  controlled  by 
simply  controlling  the  number  of  times  the  sub- 
strate  is  dipped  in  the  colloidal  solutions.  The  65 
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wherein  said  substrate  has  a  positive  electrical 
surface  charge  and  said  silica  solution  has  a 
negative  charge. 

6.  A  process  as  defined  in  claim  1,  2,  3  or  4 
5  wherein  said  coated  surface  is  sealed  by  heating 

said  substrate. 
7.  A  process  as  defined  in  claim  1,  2,  3  or  4 

wherein  said  coated  surface  is  sealed  by  dipping 
said  substrate  in  a  hydrolized  orthosilicate  sol- 

10  ution,  washing  said  dipped  substrate  and  sub- 
sequently  heating  said  substrate  to  a  temperature 
between  250°  to  350°C. 

8.  A  process  as  defined  in  claim  1,  2,  3  or  4 
wherein  said  coated  surface  is  sealed  by  dipping 

75  said  substrate  in  a  heated  sodium  silicate  sol- 
ution,  washing  said  dipping  substrate  and  sub- 
sequently  heating  said  substrate. 

9.  A  process  as  defined  in  claim  1,  2,  3  or  4 
further  comprising  the  step  of  sputtering  an 

20  aluminia  layer  over  said  sealed  surface  of  said 
substrate. 

10.  A  process  as  defined  in  claim  1  wherein  the 
surface  of  the  substrate  is  polished  and  cleaned 
before  said  dipping  steps. 

25 
Patentanspriiche 

1.  Verfahren  zur  Herstellung  eines  dunnen, 
isolierenden  Uberzugs  auf  einem  Substrat  mit 

30  einer  elektrischen  Oberflachenladung  in  einer 
sauren  Losung,  gekennzeichnet  durch  die  nach- 
stehenden  Schritte: 

Zubereitung  einer  bis  zu  5  Gew.-%igen  Silicat- 
losung,  die  SiO2-Partikel  im  Bereich  zwischen  5 

35  nm  und  40  nm  enthalt,  wobei  diese  Losung  einen 
pH-Wert  im  Bereich  zwischen  2  und  5  sowie  eine 
erste  Ladung  aufweist; 

Zubereitung  einer  etwa  1  Gew.%igen  Aluminiu- 
moxidlosung  mit  Aluminiumoxidpartikeln  von 

40  etwa  5  nm  GroBe,  wobei  diese  Aluminiumoxidlo- 
sung  einen  pH-Wert  im  Bereich  zwischen  2  und  5 
sowie  eine  zweite  Ladung  aufweist,  die  der 
genannten  ersten  Ladung  entgegengesetzt  ist; 

Eintauchen  des  genannten  Substrats  in  die  eine 
45  der  genannten  Losungen,  deren  Ladung  der 

genannten  Oberflachenladung  entgegengesetzt 
ist,  dann  abwechselndes  Eintauchen  des  genann- 
ten  Substrats  in  die  zubereiteten  Ldsungen,  um 
aus  jeder  der  geladenen  Losungen  wenigstens 

so  eine  Partikelschicht  zu  bilden,  um  so  auf  dem 
genannten  Substrat  abwechselnd  eine  Silicat- 
schicht  und  eine  Aluminiumoxidschichtzu  bilden, 
und 

Versiegeln  der  beschichteten  Oberflache  des 
55  genannten  eingetauchten  Substrats. 

2.  Vergahren  gemaB  Anspruch  1,  in  dem  der 
Schritt  der  Zubereitung  der  genannten  Silicatlo- 
sung  die  Zubereitung  einer  bis  zu  2  Gew.-%igen 
Silicatlosung  umfaSt,  die  kugelformige  SiO2-Par- 

60  tikel  zwischen  15  nm  und  40  nm  enthalt,  wobei 
diese  Losung  einen  pH-Wert  im  Bereich  zwischen 
3,5  und  4,5  aufweist. 

3.  Verfahren  gemaB  Anspruch  1,  wobei  das 
genannte  Substrat  aus  einem  leitfahigen  Ferrit 

65  besteht. 

to  produce  an  adequate  sealant  for  the  colloids. 
The  pH  of  the  solution  should  be  between  10  and 
10.5.  The  coated  ferrite  material  is  suspended  in 
the  stirred  and  heated  solution  for  1—2  hours. 
The  solution  is  maintained  at  a  temperature  of 
between  90—  98°C.  After  the  ferrite  is  removed 
from  the  solution,  it  is  washed  and  oven  dried  at 
100—  150°C  between  2—16  hours.  The  samples  of 
ferrite  are  then  heated  in  air  to  300°C  for  at  least 
16  hours.  In  this  process  monosilicic  acid  is  also 
formed  which  polymerizes  into  amorphous  silica, 
which  surrounds  and  seals  the  deposited  colloidal 
particles  on  the  ferrite  substrate. 

Finally,  in  the  manufacture  of  ferrite  heads,  it  is 
often  required  that  a  deposited  metal  film  be 
formed  on  the  ferrite.  To  avoid  any  reaction 
between  the  overcoat  on  the  ferrite  and  the 
deposited  metal  film,  a  sputtered  layer  of  alumina 
may  be  applied  over  the  sealed  colloid.  The 
sputtered  alumina  layer  also  contributes  to  the 
sealing  of  the  underlying  colloid  insulation  layer. 

By  this  method,  the  inventor  has  provided  a 
process  for  forming  a  thin,  accurately-defined 
insulating  film  on  a  ferrite  substrate  which  is  both 
wear  and  etchant  resistant.  The  method  also 
provides  a  very  flat  or  uniform  surface  on  the 
substrate. 

Claims 

1.  A  process  for  forming  a  thin  insulative  coat- 
ing  on  a  substrate  having  an  electrical  surface 
charge  in  an  acidic  solution  characterized  by  the 
steps  of: 

preparing  an  up  to  5%  by  weight  silica  solution 
containing  particles  of  SiO2  in  the  range  between 
50A  (5  nm)  and  400A  (40  nm),  said  solution 
having  a  pH  in  the  range  between  2  and  4  and  a 
first  charge; 

preparing  an  approximately  1%  by  weight 
alumina  solution  containing  alumina  particles  of 
approximately  50A  (5  nm)  size,  said  alumina 
solution  having  a  pH  in  the  range  between  2  and  5 
and  a  second  charge  opposite  to  said  first  charge; 

dipping  said  substrate  into  the  one  of  said 
solutions  having  a  charge  opposite  to  said  surface 
charge  and,  thereafter,  alternately  dipping  said 
substrate  into  said  prepared  solutions  to  form  at 
least  one  layer  of  particles  from  each  charged 
solution  to  thereby  form  alternate  silica  and 
alumina  layers  on  said  substrate;  and 

sealing  the  coated  surface  of  said  dipped  sub- 
strate. 

2.  A  process  as  defined  in  claim  1  wherein  the 
step  of  preparing  said  silica  solution  comprises 
preparing  an  up  to  2%  by  weight  silica  solution 
containing  spherical  particles  of  SiO2  of  between 
about  150A  (15  nm)  and  400A  (40  nm),  said 
solution  having  a  pH  in  the  range  between  3.5  and 
4.5. 

3.  A  process  as  defined  in  claim  1  wherein  said 
substrate  is  a  conductive  ferrite. 

4.  A  process  as  defined  in  claim  3  wherein  said 
ferrite  is  manganese-zinc  ferrite. 

5.  A  process  as  defined  in  claim  1,  2,  3  or  4 
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solution  d'alumine  ayant  un  pH  dans  la  gamme 
de  2  a  5,  et  une  seconde  charge  opposee  a  ladite 
premiere  charge; 

plonger  ledit  substrat  dans  celle  desdites  solu- 
tions  ayant  une  charge  opposee  a  ladite  charge  de 
surface,  et  ensuite,  plonger  alternativement  ledit 
substrat  dans  lesdites  solutions  preparees,  pour 
former  au  moins  une  couche  de  particules  de 
chaque  solution  chargee,  afin  de  former  ainsi  des 
couches  alternees  de  silice  et  d'alumine  sur  ledit 
substrat;  et 

fixer  la  surface  revetue  dudit  substrat  ayant  ete 
immerge. 

2.  Procede  selon  la  revendication  1,  dans  lequel 
ladite  etape  de  preparation  de  la  solution  de  silice 
comprend  la  preparation  d'une  solution  de  silice  a 
au  plus  2%  en  poids,  contenant  des  particules 
spheriques  de  SiO2  d'environ  150A  (15  nm)  a 
400A  (40  nm)  ladite  solution  ayant  un  pH  dans  la 
gamme  de  3,5  a  4,5. 

3.  Procede  selon  la  revendication  1,  dans  lequel 
ledit  substrat  est  un  ferrite  conducteur. 

4.  Procede  selon  la  revendication  3,  dans  lequel 
ledit  ferrite  est  un  ferrite  manganese-zinc. 

5.  Procede  seion  ia  revendication  1,  2,  3  ou  4, 
dans  lequel  la  surface  dudit  substrat  porte  une 
charge  electrique  positive  et  ladite  solution  de 
siiice  est  chargee  negativement. 

6.  Procede  selon  la  revendication  1,  2,  3  ou  4, 
dans  lequel  ladite  surface  revetue  est  fixee  par 
chauffage  dudit  substrat. 

7.  Procede  selon  la  revendication  1,  2,  3  ou  4, 
dans  lequel  ladite  surface  revetue  est  fixee  par 
immersion  dudit  substrat  dans  une  solution  d'or- 
thosilicate  hydrolysee  lavage  dudit  substrat 
immerge  et  ensuite  chauffage  dudit  substrat  a 
une  temperature  comprise  entre  250  et  350°C. 

8.  Procede  selon  la  revendication  1,  2,  3  ou  4, 
dans  lequel  ladite  surface  revetue  est  fixee  par 
immersion  dudit  substrat  dans  ume  solution  de 
silicate  de  sodium  chauffee,  lavage  dudit  substrat 
immerge  et  ensuite,  chauffage  dudit  substrat. 

9.  Procede  selon  la  revendication  1,  2,  3  ou  4, 
comprenant  en  outre  I'etape  consistant  a  deposer 
par  pulverisation  une  couche  d'aluminium  par- 
dessus  ladite  surface  fixee  dudit  substrat. 

10.  Procede  selon  la  revendication  1,  dans 
lequel  la  surface  du  substrat  est  polie  et  nettoyee 
avant  lesdites  etapes  d'immersion. 

4.  Verfahren  gema'B  Anspruch  3,  wobei  es  sich 
bei  diesem  Ferrit  um  ein  Mangan-Zink-Ferrit  han- 
deit. 

5.  Verfahren  gemaS  den  Anspruchen  1,  2,  3 
oder  4,  wobei  das  genannte  Substrat  eine  positive  5 
elektrische  Ladung  aufweist  und  die  genannte 
Silicatlosung  eine  negative  Ladung  aufweist. 

6.  Verfahren  gemalS  den  Anspruchen  1,  2,  3 
oder  4,  wobei  die  genannte  beschichtete  Oberfla- 
che  durch  Erhitzen  des  genannten  Substrate  ver-  io 
siegelt  wird. 

7.  Verfahren  gemalS  den  Anspruchen  1,  2,  3 
oder  4,  wobei  die  genannte  beschichtete  Oberfla- 
che  durch  Eintauchen  des  genannten  Substrats  in 
eine  hydrolisierte  Orthosilicatlosung,  Waschen  w 
des  genannten  eingetauchten  Substrats  und 
anschlieSendes  Erhitzen  des  genannten  Substrats 
auf  eine  Temperatur  zwischen  250°  und  350°C 
versiegelt  wird. 

8.  Verfahren  gema'fS  den  Anspruchen  1,  2,  3  20 
oder  4,  wobei  die  genannte  beschichtete  Oberfla- 
che  durch  Eintauchen  des  genannten  Substrats  in 
eine  heiSe  Natriumsilicatlosung,  Waschen  des 
genannten  eingetauchten  Substrats  und  anschlie- 
ISendes  Erhitzen  des  genannten  Substrats  versie-  25 
gelt  wird. 

9.  Verfahren  gemalS  den  Anspruchen  1,  2,  3 
oder  4,  das  ferner  den  Schritt  des  Aufstaubens 
einer  Aluminiumoxidschicht  auf  die  genannte 
versiegelte  Oberflache  des  genannte  Substrats  30 
umfafit. 

10.  Verfahren  gemaB  Anspruch  1,  wobei  die 
Oberflache  des  genannten  Substrats  vor  den 
genannten  Eintauchvorgangen  poliert  und  gerei- 
nigt  wird.  35 

Revendications 

1.  Procede  pour  former  un  revetement  isolant 
mince  su  un  substrat  portant  en  surface  une  40 
charge  electrique  dans  une  solution  acide  caracte- 
rise  par  les  etapes  consistant  a: 

preparer  une  solution  ayant  une  teneur  en  silice 
d'au  plus  5%  en  poids,  contenant  des  particules 
de  SiO2  dans  la  gamme  et  50A  (5  nm)  a  400A  (40  45 
nm),  ladite  solution  ayant  un  pH  dans  la  gamme 
de  2  a  5,  et  une  premiere  charge; 

preparer  une  solution  a  environ  1%  en  poids 
d'alumine,  contenant  des  particules  d'alumine 
ayant  une  dimension  d'environ  50A  (5  nm)  ladite  50 

55 

60 

65 



EP  0 1 3 3   916  B1 

A X   X  XX  XX  X X X X X X X X X X X X X X X X X X  
j ( O 0 0 O O O O O 0 0 0 O 0 O 0 O 0 0 0 0 O O 0 O ( K  

\ ( X X   X X X X X X X X X X X X X X X X X X X X X X   ) ^  
0  O O O O O O O O O O O O O O O O O O O O O O O C X  

J E } r e - l  


	bibliography
	description
	claims
	drawings

