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lescription 

lackground  of  the  invention 
ield  of  the  invention 

This  invention  is  in  the  field  of  magnetic  recording  media  such  as  magnetic  tapes  or  disks  and  provides 
n  improved  binder  composition. 

)escription  of  the  prior  art 
In  the  field  of  modern  magnetic  recording,  the  tendency  is  towards  increasing  the  recording  density 

md  using  shorter  wavelength  recording  signals.  For  use  therewith,  a  coated  type  magnetic  recording 
nedium  has  been  provided  in  which  the  magnetic  layer  is  produced  by  applying  a  coating  of  a  magnetic 
>aint  on  a  non-magnetic  base  with  small  sized  magnetic  particles  dispersed  in  the  magnetic  layer.  The 
imall  size  is  desired  to  achieve  a  higher  packing  density  and  a  resulting  improved  smoothness  or  lubricity 
)f  the  magnetic  layer. 

With  improved  smoothness  or  lubricity  of  the  magnetic  layer,  the  spacing  loss  is  advantageously 
owered.  However,  certain  inconveniences  arise  in  the  tape  running  and  durability  characteristics.  When 
he  magnetic  layer  is  too  smooth,  the  recording  medium  tends  to  be  affixed  to,  for  example,  the  magnetic 
lead,  guide  posts,  or  to  the  cylinder  for  a  rotating  head.  In  addition,  the  effective  contact  area  is  increased, 
hereby  increasing  the  frictional  coefficient  so  that  tape  running  is  affected  adversely  or  inhibited.  The 
ncrease  in  frictional  coefficient  results  in  increased  tape  tension  causing  powder  to  flake  off,  a  deteriorated 
jrofile,  or  head  clogging  as  well  as  an  adverse  effect  on  the  tape  durability. 

With  a  magnetic  recording  medium  used  for  high  density  recording,  it  is  necessary  to  procure  to  some 
jxtent  a  proper  volumetric  density  of  the  magnetic  powders  of  the  magnetic  layer  from  the  viewpoint  of 
electromagnetic  conversion  characteristics.  In  this  case,  an  increase  in  the  specific  surface  area  caused  by 
;omminution  of  the  magnetic  powders  deteriorates  the  coating  properties  of  the  magnetic  layer  in  an 
jndesirabie  way.  Thus,  comminution  of  the  magnetic  powders  deteriorates  the  running  of  the  magnetic 
:ape  or  the  physical  properties  of  the  magnetic  layer. 

Summary  of  the  invention 
The  present  invention  seeks  to  overcome  the  aforementioned  difficulties  involving  the  deterioration  of 

the  coating  properties  or  increase  in  the  specific  surface  area  caused  by  comminution  of  the  magnetic 
powders  and  to  produce  a  magnetic  recording  medium  which  is  smooth  running  and  also  has  excellent 
durability,  as  well  as  providing  a  magnetic  coating  layer  of  improved  strength. 

In  order  to  achieve  the  above  objective,  the  present  inventors  have  conducted  prolonged  research  and 
Found  that  the  addition  of  spherical,  small  sized  particles  of  a  benzoguanamine  formaldehyde  resin  or  a 
benzoguanamine-melamine-formaldehyde  resin  are  highly  effective  in  providing  surface  smoothness  or 
lubricity  and  improving  the  coating  properties.  The  present  invention  thus  resides  in  a  magnetic  recording 
medium  comprising  a  non-magnetic  base  and  a  magnetic  layer  containing  magnetic  powders  and  a  binder, 
the  binder  including  spherical  small  sized  particles  of  a  benzoguanamine-formaldehyde  resin  or  a 
benzoguanamine-melamine-formaldehyde  resin  uniformly  dispersed  therethrough.  It  has  been  found  that 
tape  running  is  improved  with  an  increased  smoothness  of  the  magnetic  layer,  and  the  tape  durability  is 
also  improved  by  virtue  of  the  increased  strength  of  the  magnetic  layer. 

It  is  preferred  to  use  magnetic  powders  having  specific  surface  areas  of  at  least  30  m2/g  and  to  use  as  a 
binder,  a  resin  material  which  contains  certain  hydrophilic  polar  groups  as  will  be  apparent  from  the 
succeeding  description. 

Description  of  the  preferred  embodiments 
In  the  magnetic  recording  medium  of  the  present  invention,  a  magnetic  layer  is  provided  by  coating  on 

the  surface  of  a  non-magnetic  base  such  as  polyethylene  terephthalate  a  magnetic  paint  consisting  of 
kneaded  and  dispersed  spherical  small  sized  particles  of  a  benzoguanamine-formaldehyde  resin  or  a 
benzoguanamine-melamine-formaldehyde  resin  for  the  purpose  of  improving  the  surface  and  coating 
properties  of  the  magnetic  layer. 

The  spherical  particles  of  small  size  of  the  benzoguanamine-formaldehyde  resin  or  the 
benzoguanamine-melamine-formaldehyde  resin  are  high  polymeric  pigments  and  are  endowed  with 
improved  strength  as  well  as  heat,  solvent  and  chemical  resistance.  When  added  to  the  magnetic  paint,  the 
spherical,  small  sized  particles  are  not  dissolved  in  the  organic  solvent  contained  in  the  magnetic  paint, 
while  the  particles  are  not  deformed  or  decomposed  under  the  elevated  temperatures  or  the  high  shearing 
forces  which  occurred  during  kneading. 

The  benzoguanamine-formaldehyde  or  benzoguanamine-melamine-formaldehyde  resin  are  extremely 
hard  materials  so  that  they  have  a  superior  hardness  and  act  as  solid  lubricants  within  the  magnetic  layer. 
The  surface  roughness  of  the  magnetic  layer  can  be  controlled  by  selection  of  the  particle  size  of  these 
powders.  Thus,  the  lubricity  may  be  provided  for  the  tape  surface  by  moderately  roughening  the  surface  of 
the  magnetic  layer. 

The  benzoguanamine-formaldehyde  resin  particles  can  be  obtained  by  a  condensation  of 
benzoguanamine  and  formaldehyde,  usually  on  an  equimolar  basis.  The  benzoguanamine-melamine- 



formaldehyde  resin  particles  can  also  oe  ootamea  Dy  a  co-cunuei.^uu.,  ».  —  ■■•■̂  - 
melamine,  and  formaldehyde.  The  condensation  reaction  is  carried  out  m  a  suitable  solvent  with  an 
emulSfier  such  as  polyvinyiformal.  The  particle  diameter  can  be  controlled  by  controlling  the  concentration 

of  reaction  solution  and/or  reaction  speed.  Details  for  the  preparation  of  such  spherical  particles  of 

benzoguanamine-formaldehyde  and  benzoguanamine-melam.ne-formaldehyde  are  described  in 

published  Japanese  Patent  Application  42614/81. 
It  is  particularly  interesting  that  the  spherical  small  sized  part.cles  of  the  benzoguanamine- 

formaldehyde  or  benzoguanamine-melamine-formaldehyde  resin  have  an  affinity  for  the  binder  used  in 

the  magnetic  paint  composition  and  thus  are  useful  in  improving  the  coating  properties  of  the  magnetic 
.  layer.  Such  affinity  of  the  magnetic  paint  with  a  binder  is  a  very  desirable  property  when  the  non-magnetic 

particles  are  to  be  added  to  the  magnetic  paint.  For  example,  when  a  material  with  low  affinity  for  the 

binder  such  as  an  inorganic  pigment  is  used,  the  properties  of  the  resulting  magnetic  recording  medium 

such  as  the  signal-to-noise  ratio  (S/N)  are  significantly  lowered.  On  the  contrary,  the  benzoguanam.ne- 
formaldehyde  or  benzoguanamine-melamine-formaldehyde  resins  are  condensation  products  compatible 

;  with  the  resins  of  the  binder  so  that  a  reasonable  affinity  may  be  expected  of  these  resin  materials,  and  the 

S/N  ratio  is  not  likely  to  be  lowered  by  the  addition  of  these  materials.  In  fact,  microscopic  observation  of 

the  sectional  surface  with  the  aid  of  a  microtome  has  revealed  that  the  spherica  fine  particles  are  uniformly 

dispersed  in  the  magnetic  layer.  From  this  it  may  be  inferred  that  the  spherical  fine  particles  contribute  to 

improvement  in  the  coating  properties  while  affording  lubricity  to  the  tape  and  improving  the  running 

3  properties  and  durability  of  the  magnetic  recording  medium. 

In  accordance  with  the  present  invention,  the  particle  size  of  the  spherical  fine  particles  of  the 
benzoguanamine-formaldehyde  or  benzoguanamine-melamine-formaldehyde  is  preferably  in  the  range 
from  0  1  to  3  urn.  With  a  particle  size  less  than  0.1  urn,  the  effect  of  lubricity  is  markedly  lower.  With  a 
particle  size  above  3  microns,  the  magnetic  surface  becomes  more  irregular  so  that  the  image  quality  is 

°WThe'resin  particles  should  be  added  in  an  amount  of  1  to  10  parts  by  weight  to  100  parts  by  weight  of 
the  magnetic  particles.  With  an  amount  of  resin  particles  less  than  the  lower  limit,  no  specific  effect  is 
observed.  With  an  amount  higher  than  the  upper  limit,  the  packing  density  of  the  magnetic  particles  is 
lowered  in  a  manner  not  desired  for  high  density  recording. 

0  Any  commonly  employed  magnetic  powders  such  as  ferromagnetic  iron  oxide,  ferromagnetic 
chromium  dioxide  or  ferromagnetic  alloy  powders  can  be  used  as  the  magnetic  powders  constituting  one 
of  the  components  of  the  aforementioned  magnetic  layer. 

The  ferromagnetic  iron  oxide  particles  may  be  represented  by  the  general  formular  FeOx  where  x  is  in 
the  range  from  1.33  to  1.50,  that  is,  from  gamma  ferric  oxide  where  x  equals  1.50  to  magnetite  where  x 

15  equals  1  33,  or  solid  solutions  in  between  where  x  is  from  1.33  to  1.50.  The  particles  of  the  Co-doped  or 
Co-coated  iron  oxide  material  consisting  of  ferromagnetic  iron  oxide  supplemented  with  cobalt  for 

increasing  the  coercive  force  may  also  be  used  within  the  scope  of  the  present  invention. 
As  the  ferromagnetic  chromium  dioxide,  Cr02,  may  be  used  by  itself  or  with  the  addition  of  at  least  one 

of  the  elements  Ru,  Sn,  Te,  Sb,  Fe,  Ti,  V  and  Mn  for  the  purpose  of  increasing  the  coercive  force. 
w  As  ferromagnetic  alloy  powders,  Fe,  Co,  Ni,  Fe-Co,  Fe-Ni,  Fe-Co-Ni  or  alloys  thereof  may  be  used. 

These  metals  or  alloys  can  be  supplemented  with  metallic  elements  such  as  Al,  Si,  Ti,  Cr,  Mn,  Cu,  or  Zn  f  or 
improving  various  properties  of  the  magnetic  tape. 

The  specific  improvement  provided  by  the  spherical  fine  particles  of  the  benzoguanamine- 
iS  formaldehyde  or  the  benzoguanamine-melamine-formaldehyde  resins  may  be  realized  to  the  fullest  extent 

with  the  use  of  magnetic  particles  of  small  particle  size,  that  is,  of  large  specific  surface  area.  The  utmost 
effect  is  achieved  when  the  specific  surface  area  of  the  magnetic  particles  is  at  least  30  m  /g,  as  measured 
with  the  BET  method. 

Any  conventional  binders  can  be  used  with  the  magnetic  recording  medium  in  making  up  the  magnetic 
so  layer  or  film.  These  binders  include  vinyl  chloride-vinyl  acetate  copolymers,  vinyl  chloride-vinyl 

acetate-vinyl  alcohol  copolymers,  vinyl  chloride-vinyl  acetate-maleic  acid  copolymers,  vinyl  chloride- 
vinylidene  chloride  copolymers,  vinyl  chloride-acrylonitrile  copolymers,  acrylic  acid  ester-acrylonitrile 
copolymers,  acrylic  acid  ester-vinylidene  chloride  copolymers,  methacrylic  acid  ester-styrene  copolymers, 
thermoplastic  polyurethane  resins,  phenoxy  resins,  polyvinyl  fluoride,  vinylidene  chloride-acrylonitrile 

55  copolymers,  butadiene-acrylonitrile  copolymers,  acrylonitrile-butadiene-methacrylic  acid  copolymers, 
polyvinyl  butyral,  cellulose  derivatives,  styrene-butadiene  copolymers,  polyester  resins,  phenolic  resins, 

epoxy  resins,  thermosetting  polyurethane  resins,  urea  resins,  melamine  resins,  alkyd  resins,  urea- 
formaldehyde  resins,  or  mixtures  thereof. 

It  is  particularly  advisable  to  use  a  resin  material  having  hydrophilic  polar  groups  such  as: 

60  —  S03M 

—  OSO3M 

—  COOM  and 
00 
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o  
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—  P(OM')2 

5  where  M  is  a  hydrogen  atom  or  an  alkali  metal,  and  M'  is  a  hydrogen  atom,  an  alkali  metal  or  a  hydrocarbon 
group. 

Particularly  effective  results  have  been  achieved  when  using  such  hydrophilic  polar  groups  in 
polyurethane  resins,  polyester  resins,  or  vinyl  chloride-vinyl  acetate  copolymers.  Resins  of  this  type  are 
described  in  U.S.  Patent  No.  4,529,661  and  Ninomiya  et  al  pending  applications  Serial  Nos.  663,377  and 

10  678,814,  all  of  which  are  owned  by  the  assignee  of  the  present  application. 
The  hydrophilic  polar  groups  may  be  introduced  into  the  resin  materials  by  using  one  of  several 

methods. 
First,  the  following  methods  may  be  used  for  introducing  such  hydrophilic  polar  groups  into 

polyurethane  or  polyester  resins. 
15  (1)  The  first  method  consists  in  previously  introducing  the  aforementioned  hydrophilic  polar  groups 

into  the  dibasic  acid  or  polyol  which  is  one  of  the  starting  materials  for  the  preparation  of  the  polyurethane 
or  polyester  resins.  } 

(2)  The  second  method  consists  in  modifying  the  polyurethane  or  polyester  resins  having  two  or  more 
functional  OH  groups. 

20  As  a  practical  example  of  the  second  method,  compounds  having  both  chlorine  and  hydrophilic  polar 
groups  such  as 

ClCH2CH2S03M,  CICH2CH2OS03M,  CICH2COOM 
or 

25  CICH2P(OM')2 

0 

wherein  M  represents  a  hydrogen  atom  or  an  alkali  metal  and  M'  a  hydrogen  atom,  an  alkali  metal  or  a 
30  hydrocarbon  group,  together  with  a  polyurethane  or  polyester  resin  containing  polyfunctional  OH  group  or 

groups,  are  dissolved  in  a  solvent  in  which  both  are  soluble  such  as  dimethylformamide  or 
dimethylsulfoxide.  The  reactants  are  subjected  to  a  dechlorination  reaction  between  the  OH  group  and  CI  in 
the  presence  of  a  dechlorinating  agent  including  amines  such  as  pyridine,  picoline,  or  triethylamine,  or 
epoxy  compounds  such  as  ethylene  oxide  or  propylene  oxide. 

35  (3)  Equimolar  amounts  of  compounds  such  as 

HOCH2CH2S03M,  HOCH2CH2OS03M,  H0CH2C00M 
or 

H0CH2P(0M')2 
40  || 

0  

and  a  diisocyanate  compound  such  as  4,4-diphenylmethane  diisocyanate,  tolylene  diisocyanate,  or 
hexamethylene  diisocyanate  are  reacted  to  give  a  reaction  product  between  one  NCO  group  of  the 

45  diisocyanate  and  the  OH  group  in  the  molecule. 
The  OH  group  of  the  polyurethane  or  polyester  resin  and  the  other  NCO  group  are  then  reacted  to  form 

a  polyurethane  or  polyester  resin  into  which  the  hydrophilic  polar  groups  are  already  introduced.  A  small 
amount  of  by-products  are  formed  during  this  process. 

The  starting  materials  for  the  vinyl  chloride  copolymer  into  which  the  hydrophilic  polar  groups  are  '/' 
so  introduced  may  include  vinyl  chloride-vinyl  acetate-vinyl  alcohol  copolymer,  vinyl  chloride-vinyl 

propionate-vinyi  alcohol  copolymer  and  vinyl  chloride-vinyl  acetate-vinyl  propionate-vinyl  alcohol 
copolymer.  Preferably,  the  vinyl  alcohol  component  consists  of  0.5  to  20  weight  percent  of  the  total   ̂
copolymer.  In  synthesizing  the  copolymer,  the  OH  group  of  vinyl  alcohol  is  reacted  with 

55  CICH2CH2OS03M,  CICH2CH2S03M,  CICH2COOM 
or 

CICH2P(OM')2, 
II 
0  

60 
where  M  represents  hydrogen  or  an  alkali  metal,  and  M'  a  hydrogen  atom,  an  alkali  metal  or  a  hydrocarbon 
residue  in  the  presence  of  a  solvent  such  as  dimethylformamide  (DMF)  or  dimethylsulfoxide  (DMSO)  with 
the  aid  of  a  dechlorinating  agent  including  amines  such  as  pyridine,  picoline  or  triethylamine,  or  epoxy 
compounds  such  as  ethylene  oxide  or  propylene  oxide.  Some  by-products  are  also  formed  by  these 

65  methods. 

or 

40 

4 
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As  an  alternative  method,  equimolar  amounts  ot  one  ot  ine  compounus. 

HOCH2CH2OS03M,  HOCH2CH2S03M,  H0CH2C00M, 
or 

r  HOCH2P(OM')2 
II 
0  

and  a  di-functional  isocyanate  compound  such  as  4,4-diphenylmethane  diisocyanate,  tolylene  diisocyanate 
0  or  hexamethylene  diisocyanate  are  reacted  in  DMF  or  DMSO  to  give  a  reaction  product  between  one  of  the 

diisocyanate  groups  and  the  OH  group  in  the  molecule.  The  OH  group  in  the  copolymer  and  the  remaining 
NCO  group  are  then  reacted  to  produce  a  binder  resin  which  may  be  used  in  accordance  with  the  present 
invention.  The  use  of  a  binder  resin  material  including  hydrophilic  polar  groups  results  in  an  improved 
dispersion  not  only  of  the  magnetic  particles  but  of  the  spherical  small  sized  particles,  thus  providing  a 

5  coating  of  improved  strength. 
In  addition  to  the  aforementioned  binder,  magnetic  particles,  and  spherical  small  sized  resin  particles, 

dispersants,  lubricants,  abrasives,  anti-static  agents  or  rust-proofing  agents  may  also  be  added  to  the 
magnetic  layer. 

The  components  of  the  magnetic  layer  may  be  dissolved  in  an  organic  solvent  to  provide  a  magnetic 
0  

paint  which  may  be  applied  to  the  non-magnetic  base.  The  solvents  for  the  magnetic  paint  may  include 
ketones  such  as  acetone,  methylethylketone,  methylisobutylketone  or  cyclohexanone,  esters  such  as 
methyl  acetate,  ethyl  acetate,  butyl  acetate,  ethyl  lactate  or  glycol  monoethylether  acetate,  glycol  ethers 
such  as  glycoldimethyl  ether  or  dioxane,  aromatic  hydrocarbons  such  as  benzene,  toluene  or  xylene, 
aliphatic  hydrocarbons  such  as  hexane  or  heptane,  or  chlorinated  hydrocarbons  such  as  methylene 

5  chloride,  ethylene  chloride,  carbon  tetrachloride,  chloroform,  ethylene  chlorohydrin,  or  dichlorobenzene. 

The  presence  in  the  magnetic  layer  of  the  spherical  small  sized  particles  of  benzoguanamine- 
formaldehyde  or  benzoguanamine-melamine-formaldehyde  resin  in  the  manner  described  results  in  an 
improved  smoothness  of  the  magnetic  layer  and  improved  coating  properties. 

Example  1 
The  following  composition  was  used  as  the  starting  material: 

vveiyiu  |jciii.a 

:o-coated  Y-Fe203  (specific  surface  area,  30  m2/g)  100 
/inyl  chloride-vinyl  acetate  copolymer  (supplied  by  U.C.C.  Inc. 

under  trade  name  of  VAGH)  17-5 
^lyurethane  resin  (supplied  by  Nippon  Polyurethane  Co.  Ltd. 

under  trade  name  of  N-2304)  7.5 
Spherical  small  sized  particles  of  benzoguanamine-formaldehyde  resin 

(particle  size:  0.3  micron)  5 
Dispersant  (lecithin)  0-5 
Lubricant  (silicone  oil)  1-° 
Abrasive  (Cr203)  2-5 
Methylethylketone  100 
Methylisobutylketone  50 
Toluene  50 

so  The  composition  was  mixed  in  a  sand  mill  tor  24  nours  ana  passea  inrougn  a  miuiun  unci..<j  u,c 
resulting  product  there  was  added  2.5  weight  parts  of  a  curing  agent  (Desmodule  L,  supplied  by  Bayer  AG) 
and  the  resulting  mixture  was  mixed  for  30  minutes  to  form  a  magnetic  paint.  The  paint  was  applied  to  a 
polyester  film  14  microns  in  thickness  to  a  dry  thickness  of  6  microns,  subjected  to  a  magnetic  orientation 
treatment,  dried,  and  taken  up  on  a  spool.  The  resulting  roll  was  calendered  and  cut  into  sample  tapes  each 

55  1/2  inch  wide. 

Example  2 
Sample  tapes  were  prepared  using  the  procedure  similar  to  that  of  the  preceding  example,  except  that 

small  spherical  particles  having  a  particle  size  of  1  to  2  microns  of  benzoguanamine-formaldehyde  resin 
60  were  used  in  place  of  the  0.3  micron  particles  of  the  preceding  example. 

Example  3  . 
Sample  tapes  were  prepared  using  the  procedure  similar  to  that  of  Example  1  except  that  spherical 

small  sized  particles  (0.3  micron)  of  benzoguanamine-melamine-formaldehyde  resin  were  used  in  place  of 
65  the  corresponding  benzoguanamine-formaldehyde  resin  of  Example  1. 
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Example  4 
The  following  composition  was  used  as  the  starting  material: 

10 

15 

30 

Weight  parts 

Co-Coated  v-Fe203  (specific  surface  area:  45  m2/g)  100 
S03Na  Group-containing  vinyl  chloride-vinyl  acetate-vinyl 

alcohol  copolymer  17.5 
S03Na  Group-containing  polyester  polyurethane  resin  7.5 
Spherical  small  sized  particles  (particle  size:  0.3  micron) 

of  the  benzoguanamine-formaldehyde  resin  2 
Dispersant  (lecithin)  0.5 
Lubricant  (silicone  oil)  1.0 
Abrasive  (Cr203)  2.5 
Methylethylketone  100 
Methylisobutylketone  50 
Toluene  50 

The  composition  was  mixed  in  a  sand  mill  for  24  hours  and  passed  through  a  2  micron  filter.  To  the 
20  resulting  product  was  added  2.5  weight  parts  of  the  curing  agent  (Desmodule  L,  supplied  by  Bayer  AG)  and 

the  resulting  mixture  was  mixed  for  30  minutes  into  a  magnetic  paint.  The  paint  was  applied  to  a  polyester 
film  14  microns  in  thickness  to  a  dry  thickness  of  6  microns,  subjected  to  a  magnetic  orientation  treatment, 
dried,  and  taken  up  on  a  spool.  The  resulting  roll  was  calendered  and  cut  into  sample  tapes  each  one  1/2 
inch  wide. 

25 
Example  5 

Sample  tapes  were  prepared  using  the  procedure  of  preceding  Example  2,  except  that  spherical  small 
sized  particles  (0.3  micron)  of  the  benzoguanamine-melamine-formaldehyde  resin  were  used  in  place  of 
the  small  particles  of  benzoguanamine-formaldehyde  resin  of  Example  2. 

30 
Example  6 

Sample  tapes  were  prepared  by  using  the  procedure  of  Example  2  except  that  5  weight  parts  of  the 
spherical  small  sized  particles  of  the  benzoguanamine-formaldehyde  resin  of  Example  2  were  used. 

35  Example  7 
Sample  tapes  were  prepared  using  the  procedure  of  Example  2  except  that  7.5  weight  parts  of  the 

spherical  small  sized  particles  of  the  benzoguanamine-formaldehyde  resin  of  Example  2  were  used. 

Comparative  Example  1 
40  Sample  tapes  were  made  up  from  the  following  composition: 

Weight  parts 

Co-Coated  y-Fe203  (specific  surface  area:  30  m2/g)  100 
45  Vinyl  chloride-vinyl  acetate  copolymer  (supplied  by  UCC  Inc. 

under  trade  name  of  VAGH)  17.5 
Polyurethane  resin  (supplied  by  Nippon  Polyurethane  Co.  Ltd.  under- 

trade  name  of  N-2304)  7.5 
Dispersant  (lecithin)  0.5 

so  Lubricant  (silicone  oil)  1.0 
Abrasive  (Cr203)  2.5 
Methylethylketone  100 
Methylisobutylketone  50 
Toluene  50 

55 
The  above  composition  was  mixed  for  24  hours  in  the  sand  mill,  and  filtered  through  a  2  micron  filter. 

To  the  resulting  product  was  added  2.5  weight  parts  of  the  curing  agent  (Desmodule  L,  supplied  by  Bayer 
AG)  and  the  resulting  mixture  was  further  mixed  for  30  minutes  to  produce  a  magnetic  paint.  This  paint  was 
applied  to  a  polyester  film  14  microns  in  thickness  to  a  dry  thickness  of  6  microns.  The  film  was  subjected  to 

60  a  magnetic  orientation  treatment,  dried,  and  taken  up  on  a  spool.  The  resulting  roll  was  calendered  and  cut 
into  sample  tapes  each  1/2  inch  wide. 

Comparative  Example  2 
Sample  tapes  were  made  using  the  procedure  similar  to  Comparative  Example  1  except  that  Co-coated 

65  y-P&z03  (specific  area  of  45  m2/g)  and  a  S03Na-group  containing  vinyl  chloride-vinyl  acetate-vinyl  alcohol 

6 



copolymer  and  S03Na-group  containing  poiyesier  puiyuieuiane  .com  wc.c  k--—  —  *  - 
Y-Fea09  (specific  area  of  30  m2/g)  vinyl  chloride-vinyl  acetate  copolymer  and  polyurethane  resin  of 

Comparative  Example  1,  respectively. 
The  still  characteristics,  frictional  coefficients,  tape  damage,  and  Y-S/N  were  then  measured  from  the 

respective  sample  tapes  prepared  in  the  above  Examples  and  Comparative  Examples 
The  still  characteristics  were  measured  in  terms  of  the  time  elapsed  until  the  playback  output  of  the 

sample  tape  with  a  recorded  4.2  MHz  video  signal  decreased  to  50%.  The  frictional  coefficients  were 
measured  between  the  surface  of  the  magnetic  layer  and  a  1S-stainless  steel  surface  at  a  tape  speed  of  0.4 

mm/sec  and  a  load  of  50  g.  Tape  damage  was  evaluated  by  visually  checking  the  damage  of  the  magnetic 
layer  after  a  10-minute  long  sample  tape  was  reciprocated  100  times. 

An  excellent  tape  state  was  designated  by  ©,  an  acceptable  tape  state  by  O,  a  slightly  damaged  state 

by  A  a  notably  damaged  state  by  A,  and  a  severely  damaged  state  with  powder  debris  on  the  pinch  roller 

and  guide  member  by  X.  The  value  Y-S/N  was  measured  by  reproducing  the  monochromatic  image 
previously  recorded  on  the  sample  tape  for  finding  the  signal  to  noise  ratio. 

The  results  are  shown  in  the  following  table: 

TABLE 

Still 
j  cnaracterisncs  rnuuuiwi  .  «... 

(minutes)  coefficient  damage  (dB) 

Ex.  -i  350  0.30  A  -0.2 

5  Ex.  2  410  0.27  O  -0-5 

Ex,  3  380  0.29  A~0  "0-1 

Ex,  4  530  0.34  A  +2.5 

°  
Ex.  5  540  0.31  A  +2.4 

Ex.  6  680  0.28  O  +2.4 

5  Ex.  7  710  0.26  ®  +2.2 

Comp.  Ex.  1  280  0.35  X  0 

Comp.  Ex.  2  480  0.48  A«X  +2.5 

to 
It  will  be  seen  from  tne  aoove  laDieinai  in  me  c*cun|jieo  wnoicm  aK,..  —  i  •  ---- 

benzoguanamine-formaldehyde  resin  or  benzoguanamine-melamine-formaldehyde  resin  were  contained 

in  the  magnetic  layer,  the  frictional  coefficient  was  lowered,  while  tape  durability  such  as  still 
characteristics  or  lack  of  susceptibility  to  damage  were  improved.  Above  all,  in  Examples  4  to  7  wherein  the 

«  above  particles  were  used  in  conjunction  with  a  binder  having  hydrophilic  polar  groups,  the  tape 
characteristics  were  notably  improved  even  in  cases  where  the  magnetic  powders  with  specific  surface 

areas  of  45  m2/g  were  used. 
It  should  be  evident  that  various  modifications  can  be  made  to  the  described  embodiments  without 

departing  from  the  scope  of  the  present  invention. 
50 

Claims 

1  A  magnetic  recording  medium  comprising  a  non-magnetic  base  and  a  magnetic  layer  containing 
magnetic  powder  and  a  binder  attached  to  said  base,  said  magnetic  layer  having  dispersed  therein 

55  spherical  small  sized  particles  of  a  benzoguanamine-formaldehyde  resin  or  a  benzoguanamine-melamine- 
formaidehyde  resin. 

2.  A  magnetic  recording  medium  according  to  claim  1  in  which  said  magnetic  powder  has  a  specific 
surface  area  of  at  least  30  m 2 / g . . . .   ,  ...  ■  •  ■  iU 

3.  A  magnetic  recording  medium  according  to  claim  1  in  which  the  particle  size  of  said  resin  is  in  the 
60  range  from  0.1  to  3  urn. 

4  A  magnetic  recording  medium  according  to  claim  1  wherein  said  particles  are  present  in  an  amount 

of  1  to  10  parts  by  weight  for  100  parts  by  weight  of  magnetic  powder. 
5.  A  magnetic  recording  medium  according  to  claim  1  wherein  said  binder  is  a  synthetic  resin  having  at 

65  least  one  of  the  following  hydrophilic  polar  groups  attached  thereto: 
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—  so3M 

—  OSO3M 

5  —  COOM  and 

O 
II 

—  P(OM')2 
10 

where  M  is  a  hydrogen  atom  or  an  alkali  metal,  and  M'  is  a  hydrogen  atom,  an  alkali  metal  or  a  hydrocarbon 
group. 

6.  A  magnetic  recording  medium  according  to  claim  5  in  which  said  synthetic  resin  is  a  polyurethane 
resin,  a  polyester  resin,  or  a  vinyl  chloride-vinyl  acetate  copolymer. 

15  1.  A  magnetic  recording  medium  comprising  a  non-magnetic  base  and  a  magnetic  layer  containing 
magnetic  powder  attached  to  said  base,  said  magnetic  powder  having  a  specific  surface  area  of  at  least  30 
m2/g,  said  magnetic  layer  having  dispersed  therein  spherical  particles  of  a  benzoguanamine-formaldehyde 
resin  or  a  benzoguanamine-melamine-formaldehyde  resin,  said  resin  having  a  particle  size  of  from  0.1  to  3 
um,  said  particles  being  present  in  an  amount  of  from  1  to  10  parts  by  weight  for  100  parts  by  weight  of 

20  magnetic  powder. 

Patentanspruche 

1.  Magnetisches  Aufzeichnungsmedium  mit  einem  nicht-magnetischen  Tragermaterial  und  einer  auf 
25  dem  Tragermaterial  ausgebildeten  Magnetschicht,  die  ein  magnetisches  Pulver  und  ein  Bindemittel 

enthalt,  worin  die  Magnetschicht  kugelformige  kleine  Teilchen  aus  einem  Benzoguanamin-Formaldehyd- 
Harz  oder  einem  Benzoguanamin-Melamin-Formaldehyd-Harz  dispergiert  enthalt. 

2.  Magnetisches  Aufzeichnungsmedium  nach  Anspruch  1,  worin  das  magnetische  Pulver  eine 
spezifische  Oberflache  von  mindestens  30  m2/g  aufweist. 

30  3.  Magnetisches  Aufzeichnungsmedium  nach  Anspruch  1,  worin  die  TeilchengrolSe  des  Harzes  in  dem 
Bereich  von  0,1  bis  3  um  liegt. 

4.  Magnetisches  Aufzeichnungsmedium  nach  Anspruch  1,  worin  die  Teilchen  in  einer  Menge  von  1  bis 
10  Gew.-Teilen  pro  100  Gew.-Teile  des  magnetischen  Puvlers  vorliegen. 

5.  Magnetisches  Aufzeichnungsmedium  nach  Anspruch  1,  worin  das  Bindemittel  ein  synthetisches 
35  Harz  ist,  welches  mindestens  eine  der  folgenden,  hydrophilen  polaren  Gruppen: 

—  SO3M 

—  OSO3M 
40 

—COOM  und 

O 
II 

45  —  P(0M')2 

worin  M  eirr  Wasserstoffatom  oder  ein  Alkalimetallatom  und  M'  ei  Wasserstoffatom,  ein  Alkalimetallatom 
oder  eine  "Kohlenwasserstoffgruppe  darstellen,  gebunden  enthalt. 

6.  Magnetisches  Aufzeichnungsmedium  nach  Anspruch  5,  worin  das  synthetische  Harz  ein 
50  Polyurethanharz,  ein  Polyesterharz  oder  ein  Vinylchlorid-Vinylacetat-Copolymer  ist. 

7.  Magnetisches  Aufzeichnungsmedium  mit  einem  nicht-magnetischen  Tragermaterial  und  einer  auf 
dem  Tragermaterial  ausgebildeten  Magnetschicht,  die  ein  magnetisches  Pulver  enthalt,  welches 
magnetische  Pulver  eine  spezifische  Oberflache  von  mindestens  30  m2/g,  die  Magnetschicht  kugelformige 
Teilchen  aus  einem  Benzoguanamin-Formaidehyd-Harz  oder  einem  Benzoguanamin-Melamin- 

55  Formaldehyd-Harz  dispergiert  enthalt  und  das  Harz  eine  TeilchengroISe  von  0,1  bis  3  um  aufweist,  und  die 
Teilchen  in  einer  Menge  von  1  bis  10  Gew.-Teilen  pro  100  Gew.-Teile  des  magnetischen  Pulvers  vorhanden 
sind. 
Revendications 

60  1.  Un  milieu  d'enregistrement  magnetique  comprenant  une  base  non  magnetique  et  une  une  couche 
magnetique  contenant  une  poudre  magnetique  et  un  liant  lie  a  ladite  base,  ladite  couche  magnetique 
contenant  a  I'etat  disperse  des  particules  spheriques  de  petite  taille  d'une  resine  de  benzoguanamine- 
formaldehyde  ou  d'une  resine  de  benzoguanamine-melamine-formaldehyde. 

2.  Un  milieu  d'enregistrement  magnetique  selon  la  revendication  1,  selon  lequel  ladite  poudre 
65  magnetique  a  une  surface  specifique  d'au  moins  30  m2/g. 

8 
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3.  Un  milieu  d  enregistrement  magnetique  seion  la  revenaicauun  i,&eiuu  icMuci  m  iaincUC  Ho.»wU.«^ 
ladite  resine  est  comprise  dans  I'intervalle  de  0,1  a  3  um. 

4.  Un  milieu  d'enregistrement  magnetique  selon  la  revendication  1,  selon  lequel  lesdites  particules 
sont  presentes  en  quantite  de  1  a  10  parties  en  poids  pour  100  parties  en  poids  de  poudre  magnetique. 

5.  Un  milieu  d'enregistrement  magnetique  selon  la  revendication  1,  seion  lequel  ledit  liant  est  une 
resine  synthetique  ayant  au  moins  un  des  groupes  polaires  hydrophiles  suivants  attache  a  la  resine: 

—  S03M 

—  OSO3M 

—COOM  et 

0  
II 

—  P(OM')2 
5 

dans  lesqueis  M  est  un  atome  d'hydrogene  ou  un  metai  aicann,  ei  ivi  esi  un  aiume  u  uyuiuyc.ic,  u., 
alcalin  ou  un  groupe  hydrocarbone. 

>c  6.  Un  milieu  d'enregistrement  magnetique  selon  la  revendication  5,  selon  lequel  ladite  resine 
synthetique  est  une  resine  de  polyurethanne,  une  resine  de  polyester  ou  un  copolymere  de  chlorure  de 
vinyle-acetate  de  vinyle. 

7.  Un  milieu  d'enregistrement  magnetique  comprenant  une  base  non  magnetique  et  une  couche 
magnetique  contenant  de  la  poudre  magnetique  liee  a  ladite  base,  ladite-poudre  magnetique  ayant  une 

25  surface  specifique  d'au  moins  30  m2/g,  ladite  couche  magnetique  contenant  a  I'etat  disperse  des  particules 
spheriques  d'une  resine  de  benzoguanamine-formaldehyde  ou  d'une  resine  de  benzoguanamine- 
melamine-formaldehyde,  ladite  resine  ayant  une  taiile  de  particule  de  0,1  a  3  um,  lesdites  particules  etant 
presentes  en  quantite  de  1  a  10  parties  en  poids  pour  100  parties  en  poids  de  poudre  magnetique. 
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