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Description 

The  invention  relates  to  a  liquid  coating  composition  based  on  a  compound  having  at  least  2  acryloyl 
groups  or  methacryloyl  groups  and  an  amino  compound  having  at  least  one  primary  amino  group  which  is 

5  blocked  with  an  aldehyde  or  ketone  containing  not  more  than  10  carbon  atoms.  A  composition  of  the 
above  type,  which  is  curable  under  the  influence  of  moisture  at  ambient  temperature,  is  known  from  Eu- 
ropean  Patent  Application  No.  40  288.  As  amino  compound  an  amino  groups-containing  vinyl  addition 
polymer  is  used,  which  as  a  result  of  the  complicated  and  time  consuming  method  of  preparation  often 
leads  to  obtaining  coloured  products.  This  is  objectionable  in  the  case  of  uses  where  the  absence  of  col- 

10  our  is  of  essential  importance,  as  in  the  case  of  non-pigmented  toplayers  in  a  two-layer  metallics  system. 
The  invention  provides  a  coating  composition  of  which  the  constituents  are  rapid  and  relatively  simple 

to  prepare  and  do  not  or  hardly  lead  to  coloured  products. 
The  coating  composition  according  to  the  invention  is  characterized  in  that  the  amino  compound  is  an 

aliphatic  or  cycloaliphatic  amine  containing  2-24  carbon  atoms  or  an  adduct  of  a  molecular  weight  of  300- 
15  1500  of  an  epoxy  compound  or  isocyanate  compound  or  <x,p-ethylenically  unsaturated  carbonyl  com- 

pound  and  an  amino  compound  having  at  least  1  primary  amino  group  and  a  group  reacting  with  the  epoxy 
compound  or  isocyanate  compound  or  ot,p-ethylenically  unsaturated  carbonyl  compound.  It  is  preferred 
that  the  epoxy  compound  or  isocyanate  compound  or  a,p-ethylenically  unsaturated  carbonyl  compound 
should  be  divalent  or  polyvalent.. 

20  As  representative  examples  of  compounds  having  at  least  2  acryloyi  groups  or  methacryloyl  groups 
may  be  mentioned  the  (meth)acrylic  esters  of  di-,  tri-  or  polyvalent  polyols,  including  polyester  polyols 
and  polyether  polyols;  adducts  of  a  hydroxyl  group-containing  (meth)acrylic  ester  of  a  polyol  on  the  one 
hand  to  an  at  least  bifunctional  isocyanate  compound  on  the  other;  and  adducts  of  (meth)acrylic  acid  to 
an  at  least  bifunctional  epoxy  compound.  Other  suitable  acryloyl  and  methacryloyl  compounds  are  given 

25  in  the  afore-mentioned  European  Patent  Application  No.  40  288,  which  are  to  be  considered  included 
here.  For  brevity,  the  compounds  envisaged  are  referred  to  hereinafter  as  poly(meth)acryloyl  com- 
pounds. 

As  examples  of  suitable  (meth)acrylic  esters  of  di-,  tri-  or  polyvalent  hydroxyl  compounds  may  be  men- 
tioned  ethylene  glycol,  propylene  glycol,  diethylene  glycol,  tetramethylene  diol,  neopentyl  glycol,  hexame- 

30  thylene  diol,  cyclohexane  diol,  bis-(4-hydroxycyclohexyi)  methane,  glycerol,  trimethylol  ethane,  trimethyl- 
ol  propane,  tri(2-hydroxyethyl)isocyanurate  and  pentaerythritol.  These  esters  may  optionally  contain  a 
hydroxyl  group.  These  poiyols  and  other  suitable  hydroxyl  compounds,  such  as  polyester  diols  and  poly- 
ols  and  polyether  diols  and  polyols  are  described,  among  other  places,  in  Lackkunstharze  by  H.  Wagner 
and  H.F.  Sarx,  5*  Ed.,  1971  (Carl  Hanser  Verlag,  Munchen). 

35  The  hydroxyl  group-containing  (meth)acryiic  esters  on  the  basis  of  which  the  adduct  to  the  at  least  bi- 
functional  isocyanate  compound  or  epoxy  compound  is  formed  are  (meth)acrylic  esters  of  polyols  as  also 
described  in  the  afore-going.  It  is  preferred  that  use  should  be  made  of  acrylic  esters  of  hydroxyl  com- 
pounds  having  2-6  hydroxyl  groups  and  2-10  carbon  atoms,  such  as  acrylic  esters  of  dimethylol  cy- 
clohexane,  ethylene  glycol,  hexane  diol,  glycerol,  trimethylol  propane,  pentaerythritol  and  dipentaerythri- 

40  toi.  More  particularly,  use  is  made  of  trimethylol  propane  diacrylate  or  pentaerythritol  triacrylate. 
As  examples  of  at  least  bifunctional  isocyanate  compounds  which  may  be  used  for  the  above-envis- 

aged  adduct  may  be  mentioned  aliphatic,  cycloaliphatic  or  aromatic  di-,  tri-  or  tetraisocyanates  that  may 
or  may  not  be  ethylenically  unsaturated,  such  as  1  ,2-propylene  diisocyanate,  trimethylene  diisocyanate, 
tetramethylene  diisocyanate,  2,3-butylene  diisocyanate,  hexamethylene  diisocyanate,  octamethylene  di- 

45  isocyanate,  2,2,4-trimethyl  hexamethylene  diisocyanate,  2,4,4-trimethyl  hexamethylene  diisocyanate, 
dodecamethylene  diisocyanate,  co,©'-dipropylether  diisocyanate,  1  ,3-cyclopentane  diisocyanate,  1,2- 
cyclohexane  diisocyanate,  1  ,4-cyclohexane  diisocyanate,  isophorone  diisocyanate,  4-methyl-1  ,3-diiso- 
cyanatocylohexane,  trans-vinylidene  diisocyanate,  dicyclohexyl  methane-4,4'-diisocyanate,  3,3'-dime- 
thyl-dicyclohexyl  methane-4,4'-diisocyanate,  a  toluene  diisocyanate,  1  ,3-bis(isocyanatomethyl)ben- 

50  zene,  a  xylene  diisocyanate,  1,5-dimethyl-2,4-bis(isocyanatomethyl)benzene,  1  ,5-dimethyl-2,4-bis(2-iso- 
cyanatoethyl)-benzene,  1  ,3,5-triethyl-2,4-bis(isocyanatomethyl)-benzene,  4,4'-diisocyanato  diphenyl, 
3,3'-dichloro-4,4'-diisocyanatodiphenyl,  3,3I-diphenyl-4,4'-diisocyanatodiphenyl,  3,3'-dimethoxy-4,4- 
diisocyanatodiphenyl,  4,4'-diisocyanatodiphenyl  methane,  3,3'-dimethyl-4,4'-diisocyanatodiphenyl 
methane,  a  diisocyanatonaphthalene,  the  adduct  of  2  molecules  of  a  diisocyanate,  for  example  hexame- 

55  thylene  diisocyanate  or  isophorone  diisocyanate,  and  a  diol  such  as  ethylene  glycol,  the  adduct  of  3  mo- 
lecules  of  hexamethylene  diisocyanate  and  1  molecule  of  water  (available  under  the  trade  mark  Desmodur 
N  of  Bayer),  the  adduct  of  1  molecule  of  trimethylol  propane  and  3  molecules  of  toluene  diisocyanate 
(available  under  the  trade  mark  Desmodur  L  of  Bayer),  the  adduct  of  1  molecule  of  trimethylol  propane 
and  3  molecules  of  isophorone  diisocyanate,  compounds  such  as  1  ,3,5-triisocyanatobenzene  and  2,4,6- 

60  triisocyanatotoluene,  and  the  adduct  of  1  molecule  of  pentaerythritol  and  4  molecules  of  toluene  diiso- 
cyanate.  It  is  preferred  that  use  should  be  made  of  an  aliphatic  or  cycloaliphatic  di-  or  triisocyanate  con- 
taining  8-36  carbon  atoms. 

As  examples  of  the  at  least  bifunctional  solid  or  liquid  epoxy  compounds  that  may  be  used  for  the 
above-envisaged  adduct  may  be  mentioned  the  di-or  poiyglycidyl  ethers  of  (cyclo)aliphatic  or  aromatic 

65  hydroxyl  compounds  such  as  ethylene  glycol,  glycerol,  cyclohexane  diol,  mononuclear  di-  or  polyvalent 
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phenols,  bisphenols,  such  as  Bisphenol-A  and  Bisphenol-F,  and  polynuclear  phenols;  polygiycidyl 
ethers  of  phenol  formaldehyde  novolak;  epoxidized  and  optionally,  subsequently,  hydrogenated  styrene 
or  divinyl  benzene;  glycidyl  esters  of  fatty  acids  containing,  for  instance,  6-24  carbon  atoms;  glycidyl 
(meth)acrylate;  epoxy  compounds  having  an  isocyanurate  group;  an  epoxidized  polyalkadiene  such  as 

5  epoxidized  polybutadiene;  hydantoin-epoxy  resins;  epoxy  resins  obtained  by  epoxidizing  aliphatic  and/or 
cycloaliphatic  alkenes,  such  as  dipentene  dioxide,  dicyclopentadiene  dioxide  and  vinyl  cyclohexene  diox- 
ide  and  glycidyl  groups-containing  resins  such  as  polyesters  or  polyurethanes  containing  one  or  more 
glycidyl  groups  per  molecule,  or  mixtures  of  the  above-envisaged  epoxy  resins.  The  epoxy  resins  are 
known  to  a  man  skilled  in  the  art  and  need  not  be  further  described  here.  It  is  preferred  that  use  should 

10  be  made  of  a  cycloaliphatic  epoxy  compound  or  a  polymer  of  ethylenically  unsaturated  compounds  con- 
taining  epoxy  groups,  such  as  glycidyl(meth)acrylate,  N-glycidyl  (meth)acrylamide  and/or  ally!  glycidyi 
ether,  and  optionally  one  or  more  other  copolymerizable,  ethylenically  unsaturated  monomers.  These 
(co)polymers  may  be  prepared  by  radical  polymerization  using  UV  light  and/or  peroxides  or  azo-contain- 
ing  initiators  such  as  hydrogen  peroxide,  cumene  hydroperoxide,  di-tert.  butyl  peroxide,  benzoyl  perox- 

15  ide,  tert.  butyl  perbenzoate,  tert.  butyl  pertrimethyi  hexanoate,  azobisisobutyronitrile  and  azobisva- 
leronitrile.  In  the  addition  of  (meth)acrylic  acid  to  an  epoxy  compound  use  may  optionally  be  made  of  cata- 
lysts  and/or  polymerization  inhibitors.  As  examples  of  suitable  catalysts  may  be  mentioned  triethylamine, 
pyridine,  quaternary  ammonium  salts,  triaryl  phosphines  and  chromium  (III)  salts.  Examples  of  suitable 
polymerization  inhibitors  include  benzoquinone,  hydroquinone,  p-methoxyphenol  and  methylene  blue.  By 

20  preference  the  poly(meth)acryloyl  compound  is  the  adduct  of  an  at  least  bifunctional  isocyanate  com- 
pound  and  a  hydroxyfunctional  acrylic  ester  of  a  hydroxyl  compound  containing  2-6  hydroxyl  groups  and 
2-10  carbon  atoms  or  the  adduct  of  an  at  least  bifunctional  epoxy  compound  and  an  a,  p-ethylenically  un- 
saturated  carboxylic  acid.  The  poly(meth)acryloyl  compound  generally  has  a  molecular  weight  of  about 
290-15000,  preferably  800-10000. 

25  As  examples  of  representative  amino  compounds  which  according  to  the  invention  may  be  used  in  aldi- 
minated  or  ketiminated  form  as  second  component  of  the  composition  may  be  mentioned  aliphatic  or  cy- 
cloaliphatic  amines  having  at  least  one,  preferably  2  to  4,  primary  amino  groups  and  2-24  carbon  atoms 
and  a  molecular  weight  not  higher  than  580.  It  is  preferred  that  these  amines  should  have  0-4  secondary 
amino  groups.  Examples  of  suitable  amino  compounds  include  ethylenediamine,  propylenediamine,  eth- 

30  anolamine,  propanolamine,  butylenediamine,  pentamethylenediamine,  hexamethylenediamine,  decamethyl- 
enediamine,  4,7-dioxadecane-1  ,1  0-diamine,  dodecamethylenediamine,  4,9-dioxadodecane-1  ,1  2-diamine, 
7-methyl-4,1  0-dioxatridecane-1  ,1  3-diamine,  1  ,2-diaminocyclohexane,  1  ,4-diaminocyclohexane,  4,4'-diami- 
nodicyclohexyl  methane,  isophoronediamine,  bis-(3-methyl-4-aminocyclohexyl)methane,  2,2-bis-(4-ami- 
nocyclohexyl)propane,  nitrile  tris(ethane  amine),  polyether  polyamines,  for  instance  those  that  are 

35  known  under  the  trade  mark  Jeffamine  of  Jefferson  Chemical  Company,  bis-(3-aminopropyl)  methyl- 
amine,  3-amino-1-(methy!amino)propane,  3-amino-1-(cyclohexylamino)propane,  N-(2-hydroxye- 
thyljethylene  diamine  and  polyamines  of  the  formula  H2N-(R2-NH)n-Ri-NH2,  wherein  the  group  Ri  and 
the  n  groups  R2  may  be  the  same  or  different  and  represent  an  alkylene  group  containing  2-6,  and  pref- 
erably  2-4  carbon  atoms  and  n  is  a  number  from  1-6  and  preferably  1-3.  By  an  alkylene  group  is  also  to  be 

40  understood  here  a  cycloalkylene  group  or  an  alkylene  group  containing  an  ether-oxygen  atom.  Examples 
of  representative  polyalkylene  polyamines  include  diethylene  triamine,  dipropylene  triamine  and  dibuty- 
lene  triamine.  Other  suitable  amino  compounds  are  adducts  of  a  polyamine  or  a  hydroxylamine  to  a  monoe- 
poxy  compound,  a  monoisocyanate  or  a  monofunctional  a,  p-ethylenically  unsaturated  carbonyl  com- 
pound.  It  is  preferred  that  the  amino  compound  should  be  of  a  cycloaliphatic  nature  and  contain  5-15  car- 

45  bon  atoms,  such  as  isophorone  diamine,  4,4'-dicyc!ohexylmethanediamine  and  3,3'-dimethy!-4,4'- 
dicyclohexylmethanediamine. 

Other  suitable  amino  compounds  which  are  to  be  preferred  according  to  the  invention  are  adducts  of  a 
molecular  weight  of  300-1500  of  a  di-  or  polyvalent  epoxy  or  isocyanate  compound  or  a,p-ethylenically 
unsaturated  carbonyl  compound  and  an  amino  compound  containing  at  least  1  primary  amino  group  and  a 

50  group  reacting  with  the  di-  or  polyvalent  compound.  The  polyfunctional  compounds  referred  to  here  may 
be  identical  with  those  mentioned  hereinbefore  as  starting  compounds  for  the  poly(meth)acryloyl  com- 
pound.  But  there  is  of  course  no  need  for  the  same  polyfunctional  compound  to  be  used  as  starting  com- 
pound  for  both  the  poly(meth)acryloyl  compound  and  the  amino  compound.  As  to  those  polyfunctional 
compounds,  reference  is  made  to  that  mentioned  hereinbefore.  The  a,  p-ethylenically  unsaturated  com- 

55  pound  to  be  used  with  the  amino  compound  in  the  formation  of  the  adduct  is  preferably  a  po- 
ly(meth)acryloyl  compound  mentioned  hereinbefore;  alternatively,  use  may  be  made  of  a  compound  hay- 
ing  one  or  more  a,p-ethylenically  unsaturated  dicarboxylic  acid  units,  such  as  maleic  acid  or  fumaric  acid 
or  an  ester  thereof.  The  polyfunctional  compounds  referred  to  here  should,  of  course,  be  so  chosen 
that  the  adduct  formed  from  it  along  with  the  amino  compound  has  the  molecular  weight  of  300-1500  re- 

60  quired  according  to  the  invention. 
The  amino  compounds  that  are  used  in  the  formation  of  the  adduct  thereof  to  the  polyfunctional  epoxy 

compound  or  isocyanate  compound  or  a,  p-ethylenically  unsaturated  carbonyl  compound  may  preferably 
be  the  afore-mentioned  amino  compounds  containing  2-24  carbon  atoms  or,  optionally,  monoamines, 
preferably  primary  monoamines  which  have  a  group,  for  instance  a  hydroxyl  group  or  mercaptan  group, 

65  reacting  with  an  epoxy  compound  or  isocyanate  compound  or  an  a,  p-ethylenically  unsaturated  carbonyl 
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compound.  It  is  preferred  that  the  amino  compound  should  be  an  adduct  of  a  polyamine  of  the  formula 
H2N-(R2-NH)n-Ri-NH2,  wherein  the  group  Ri  and  the  n  groups  R2  may  be  the  same  or  different  and  rep- 
resent  an  alkylene  group  having  2-6,  more  particularly  2-4  carbon  atoms  and  n  is  a  number  from  1-6, 
more  particularly  1-3,  to  a  divalent  or  polyvalent  epoxy  compound  or  isocyanate  compound  or  a,p-ethyl- 

5  enically  unsaturated  carbonyl  compound. 
For  use  in  the  coating  composition  according  to  the  invention  the  amino  groups  of  the  afore  described 

amino  compounds  are  blocked  with  an  aldehyde  or  ketone  containing  not  more  than  10  carbon  atoms,  pref- 
erably  3-8  carbon  atoms.  Examples  of  suitable  blocking  agents  for  the  amino  groups  include  acetone, 
methylethyl  ketone,  diethyl  ketone,  methyiisopropyl  ketone,  methylisobutyl  ketone,  isobutyraldehyde,  2- 

10  pentanone,  cyclohexanone,  ethylamyl  ketone,  diisobutyi  ketone,  3-octanone  and  decanone.  It  is  pre- 
ferred  that  use  should  be  made  of  an  aliphatic  or  cycloaliphatic  ketone,  more  particularly  containing  3-8 
carbon  atoms. 
An  effective  method  of  preparing  the  above-mentioned  adducts  is,  for  example,  the  addition  reaction  of 
the  epoxy  or  isocyanate  compound  or  the  a,  p-ethylenically  unsaturated  carbonyl  compound  referred  to 

15  before  and  an  amino-,  hydroxyl-  or  mercaptan-functional  ketimine  or  aldimine.  Optionally,  the  amino 
group(s)  may  be  blocked  after  the  addition  reaction.  The  blocking  of  amino  groups  is  known  per  se  and 
need  not  be  further  described  here. 

In  the  coating  composition  according  to  the  invention  the  poly(meth)acryloyl  compound  and  the  blocked 
amino  compound  are  usually  present  in  amounts  such  that  the  ratio  of  the  number  of  equivalents  of  ethyl- 

20  enically  unsaturated  double  bonds  to  the  number  of  equivalents  of  amine-hydrogen  is  in  the  range  of  0,3 
to  3,0  preferably  of  h  to  2. 

The  composition  generally  contains  an  organic  solvent  which  is  commonly  applied  for  instance  in  the  in- 
dustrial  preparation  of  paint,  such  as  aliphatic  or  aromatic  hydrocarbons,  esters,  ethers,  alcohols,  ke- 
tones  and  ether  acetates. 

25  The  coating  composition  may  further  contain  the  usual  additives,  such  as  pigments;  fillers;  levelling 
agents,  for  instance  acrylate  oligomers;  anti-foaming  agents,  for  instance  silicone  oil;  rheology  control 
agents,  for  instance  bentonites,  hydrogenated  castor  oil  derivatives  and  adducts  of  a  di-  or  triisocy- 
anate  and  a  monoamine  or  diamine;  catalysts  such  as  sulphuric  acid  phosphoric  acid,  sulphonic  esters, 
phosphonic  esters,  phosphoric  esters,  and  carboxylic  acids;  antioxidants,  such  as  substituted  phenols; 

30  reducing  agents,  such  as  trialkyl  phosphites,  trialkyl  phosphines,  Cu  (I)  salts,  borium  hydrides,  alumini- 
um  hydrides,  nitriles,  sulphites  and  metal  complexing  compounds  such  as  polycarboxylic  acids  and  dialkyl 
ketoximes;  UV  stabilizers,  such  as  benzophenones,  triazoles,  triazines,  benzoates  and  hindered  bip- 
iperidylamines  and  sag  control  agents,  such  as  soyalecithin  and  pyrolized  silica.  Optionally,  the  composi- 
tion  may  contain  one  or  more  compounds,  such  as  an  acrylate  (co)polymer,  cellulose  acetopropionate, 

35  cellulose  acetobutyrate,  nitrocellulose,  a  vinyl  polymer,  an  epoxy  resin  or  an  acetoacetate  group-con- 
taining  compound. 

The  coating  composition  may  be  applied  to  the  substrate  in  any  suitable  manner,  such  as  by  roller  coat- 
ing,  spraying,  brushing,  sprinkling,  flow  coating,  or  dipping.  It  is  preferred  that  the  composition  should 
be  applied  by  spraying. 

40  Suitable  substrates  include  those  of  pretreated  or  non-pretreated  metals,  such  as  iron,  steel,  galva- 
nized  steel  and  aluminium,  and  wood,  synthetic  materials,  paper  or  leather.  Curing  the  applied  coating 
may  be  carried  out  very  conveniently  at  a  temperature  of,  say,  0°  -  30°C.  Optionally,  a  curing  tempera- 
ture  higher  than  30°C  may  be  used,  so  that  the  curing  time  can  be  reduced.  If  desired,  the  composition 
may  also  be  baked,  for  instance  at  a  temperature  in  the  range  of  60°  to  1  20°C. 

45  The  invention  will  be  further  described  in  the  following  examples,  which  are  not  be  construed  as  limiting 
the  scope  of  the  present  invention.  By  "parts"  is  to  be  understood  "parts  by  weight"  and  by  "%"  percent- 
age  by  weight.  The  viscosity  was  determined  at  20°C,  unless  otherwise  indicated.  All  (meth)acryloyl  com- 
pounds  A-F  and  blocked  amino  compounds  A-F  had  an  initial  colour  number  lower  than  2  in  accordance 
with  Gardner. 

50 
Preparation  of  (metrOacrvlovl  compounds 

(Meth)acrvlovl  compound  A 

55  Into  a  reactor  were  charged  107,5  g  of  cumene  hydroperoxide  and  3445  of  xylene.  The  mixture  was 
heated  to  boiling  temperature,  followed  by  adding  over  a  period  of  90  minutes  1560  g  of  glycidyl  methacry- 
late,  2807  g  of  styrene  and  1872  g  of  butyl  acryiate.  The  reaction  mixture  was  kept  at  boiling  temperature 
until  a  conversion  of  more  98%  had  been  obtained.  Then  195  g  of  xylene  were  added.  Subsequently,  4252 
g  of  the  previously  prepared  polymer,  320,4  g  of  acrylic  acid,  2,7  g  of  chromium  (lll)-2-ethylhexanoate 

60  and  4,57  g  of  hydroquinone  were  intermixed  and,  with  air  being  passed  through,  kept  at  a  temperature  of 
1  1  0°C  until  the  acid  number  of  the  mixture  had  decreased  to  below  2.  Next,  1  50  g  of  xylene  were  added.  A 
53,1%-  solution  of  the  (meth)acryloyl  compound  A  was  obtained  having  an  acid  number  of  0,9  and  a  vis- 
cosity  of  170  cPa.s. 
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(Methtecrvlovl  compound  B 

Into  a  reactor  were  charged  2400  g  of  xylene,  which  were  heated  to  boiling  temperature.  Subsequent- 
ly,  2160  g  of  glycidyl  methacrylate,  2112  g  of  styrene,  528  g  of  butyl  acrylate  and  192  g  of  tertbutyl  per- 

5  benzoate  were  added  over  a  period  of  3  hours.  The  reaction  mixture  was  kept  at  boiling  temperature  until 
a  conversion  of  more  than  98%  had  been  attained.  Then  258,6  g  of  xylene  were  added.  Next,  3183  g  of 
the  previously  prepared  copolymer,  430  g  of  acrylic  acid,  2,15  g  of  chromium  (lll)-2-ethylhexanoate  and 
3,55  g  of  hydroquinone  were  intermixed  and,  with  air  being  passed  through,  kept  at  a  temperature  of 
1  1  0°C  until  the  acid  number  of  the  mixture  had  decreased  to  below  4.  Next,  630  g  of  xylene  were  added.  A 

10  55,0%-solution  of  the  (meth)acryloyl  compound  B  was  obtained  having  an  acid  number  of  3,9  and  a  vis- 
cosity  of  176  cPa.s. 

(Meth)acrvlovl  compound  C 

15  Into  a  reactor  were  charged  1200  g  of  xylene,  which  were  heated  to  boiling  temperature.  Subsequently, 
600  g  of  glycidyl  methacrylate,  1476  g  of  styrene,  324  g  of  butyl  acrylate  and  40,8  g  of  tertbutyl  perben- 
zoate  were  added  over  a  period  of  3  hours.  The  reaction  mixture  was  kept  at  boiling  temperature  until  a 
conversion  of  more  than  98%  had  been  obtained.  Next,  108  g  of  xylene  were  added.  Then  3201  g  of  the 
previously  prepared  copolymer,  235  g  of  acrylic  acid,  0,59  g  of  chromium  (lll)-2-ethylhexanoate  and 

20  3,4  g  of  hydroquinone  were  intermixed  and,  with  air  being  passed  through,  kept  at  a  temperature  of 
1  10°C  until  the  acid  number  of  the  mixture  had  decreased  to  below  2.  Next,  382  g  of  xylene  and  171  g  of  n- 
butanol  were  added.  A  57,0%-solution  of  the  (meth)acryloyl  compound  C  was  obtained  having  an  acid 
number  of  0,8  and  a  viscosity  of  186  cPa.s. 

25  (Methtecrvlovl  compound  D 

Into  a  reactor  were  charged  310,2  g  of  isophorone  diisocyanate  and  a  few  drops  of  dibutyltin  dilau- 
rate,  followed  by  heating  to  a  temperature  of  65°-70°C.  Into  the  reactor  was  subsequently  charged  over 
a  period  of  30  minutes  a  mixture  of  720  g  of  trimethylol  propane  diacrylate  and  550  ppm  of  hydroquinone, 

30  with  air  being  passed  through  the  mixture.  The  reaction  mixture  was  kept  at  a  temperature  of  70cC  until 
the  isocyanate  content  had  decreased  to  below  0,1%.  Then  methylisobutyl  ketone  was  added  in  an  amount 
such  that  a  90%-solution  of  the  (meth)acryloyl  compound  D  was  obtained;  the  acid  number  was  1  ,7  and 
the  viscosity  62  cPa.s. 

35  (Meth)acryloyl  compound  E 

Into  a  reactor  there  were  successively  charged  600  g  of  pentaerythritol  triacrylate,  150  g  of  hexame- 
thylene  diisocyanate,  250  g  of  butyl  acetate,  0,38  g  of  hydroquinone  and  a  few  drops  of  dibutyltin  dilau- 
rate,  followed  by  heating  to  a  temperature  of  55°-60°C,  with  air  being  passed  through  the  mixture.  The  re- 

40  action  mixture  was  kept  at  a  temperature  of  60°C  until  the  isocyanate  content  was  less  than  0,1%.  A 
75,0%-solution  of  the  (meth)acryloyl  compound  E  was  obtained  having  an  acid  number  of  1,1  and  a  vis- 
cosity  of  1  40  cPa.s. 

(Meth)acrvlovl  compound  F 
45 

Into  a  reactor  were  charged  600  g  of  pentaerythritol  triacrylate  and  292,6  g  of  hexahydrophthalic  ac- 
id,  which  were  heated  to  a  temperature  of  90°-100°C,  with  air  being  passed  through,  until  the  mixture  had 
an  acid  number  of  120.  Subsequently,  473  g  of  a  diglycidyl  ether  of  hydrogenated  Bisphenol-A  (available 
under  the  trade  mark  Eponex  1511  of  Shell  Chemical),  0,71  g  of  chromium  (lll)-2-ethyl-hexanoate  and 

50  0,68  g  of  hydroquinone  were  successively  added  to  the  reaction  mixture  and  heated  to  a  temperature  of; 
130°C.  Next,  the  reaction  mixture  was  kept  at  said  temperature  until  the  acid  number  had  dropped  to  5,  af- 
ter  which  methylisobutyl  ketone  was  added  in  an  amount  such  that  an  85%-soIution  of  the  (meth)acryloyl 
compound  F  was  obtained.  This  solution  had  an  acid  number  of  0,3  and  a  viscosity  of  20,0  Pa.s. 

55  Preparation  of  blocked  amino  compounds 

Blocked  amino  compound  A 

Into  a  reactor  were  successively  charged,  under  an  atmosphere  of  nitrogen,  196,5  g  of  dipropylene 
60  triamine,  330  g  of  methylisobutyl  ketone,  131,6  g  of  toluene  and  2,0  g  of  formic  acid,  the  resulting  mixture 

being  heated  to  boiling  temperature  and  the  reaction  water  evolved  being  removed  by  azeotropic  distilla- 
tion.  After  20  hours  53,9  g  of  water  (obtained  in  99,8%  of  the  theoretical  yield)  were  collected.  The  re- 
sulting  solution  was  cooled  to  60°C,  after  which  over  a  period  of  2  hours  a  solution  of  297,7  g  of  a  digly- 
cidyl  ether  of  Bisphenol  A  (available  under  the  trade  mark  Epikote  828  of  Shell  Chemical)  in  446,5  g  of 

65  toluene  was  added.  This  reaction  mixture  was  kept  at  a  temperature  of  60°C  over  a  period  of  4  hours. 
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The  resulting  solution  of  the  blocked  amino  compound  A  was  cooled,  after  which  it  was  stored  without  be- 
ing  purified. 

Blocked  amino  compound  B 
5 

Into  a  reactor  there  were  successively  charged  under  an  atmosphere  of  nitrogen  348,6  g  of  1,2-di(3- 
aminopropylarnino)ethane,  660  g  of  methylisobutyl  ketone,  336  g  of  toluene  and  3,5  g  of  formic  acid,  fol- 
lowed  by  heating  to  boiling  temperature,  the  reaction  water  evolved  being  removed  by  azeotropic  distilla- 
tion.  After  6  hours  73,9  g  of  water  (  obtained  in  100%  of  the  theoretical  yield)  were  collected.  The  result- 

10  ing  solution  was  cooled  to  65CC,  followed  by  adding  to  it  over  a  period  of  2  hours  124,3  g  of  3,4-epoxycy- 
clohexylmethyl-3,4-epoxycyclohexane  carboxylate.  This  reaction  mixture  was  kept  at  a  temperature  of 
65°C  for  4  hours.  The  resulting  solution  of  the  blocked  amino  compound  B  was  cooled,  after  which  it  was 
stored  without  being  purified. 

15  Blocked  amino  compound  C 

Into  a  reactor  there  were  successively  charged  under  an  atmosphere  of  nitrogen  255,4  g  of  dipropyl- 
ene  triamine,  429  g  of  methylisobutyl  ketone,  228,2  g  of  toluene  and  2,5  g  of  formic  acid,  followed  by 
heating  to  boiling  temperature,  the  reaction  water  evolved  being  removed  by  azeotropic  distillation.  Af- 

20  ter  5  hours  70,1  g  of  water  (obtained  in  99,9%  of  the  theoretical  yield)  were  collected.  The  resulting  solu- 
tion  was  cooled  to  40°C,  after  which  226  g  of  hexane  diol  diacrylate  were  added  over  a  period  of  3 
hours.  This  reaction  mixture  was  kept  at  a  temperature  of  70°C  for  2  hours.  The  resulting  solution  of  the 
blocked  amino  compound  C  was  cooled,  after  which  it  was  stored  without  being  purified. 

25  Blocked  amino  compound  D 

Into  a  reactor  there  were  successively  charged  under  an  atmosphere  of  nitrogen  1  362,4  g  of  isophor- 
one  diamine,  800  g  of  methylisobutyl  ketone,  720,8  g  of  toluene  and  27,2  g  of  a  silica-alumina  catalyst, 
followed  by  heating  to  boiling  temperature,  the  reaction  water  evolved  being  removed  by  azeotropic  dis- 

30  filiation.  After  4  hours  144  g  of  water  (obtained  in  100%  of  the  theoretical  yield)  were  collected.  The  re- 
sulting  solution  was  cooled  to  60°C,  after  which  790,4  g  of  trimethylol  propane  triacrylate  were  added 
over  a  period  of  1  hour.  This  reaction  mixture  was  kept  at  a  temperature  of  75°C  for  3  hours.  The  result- 
ing  solution  of  the  blocked  amino  compound  D  was  cooled,  after  which  it  was  stored  without  being  puri- 
fied. 

35 
Blocked  amino  compound  E 

Into  a  reactor  there  were  successively  charged  under  an  atmosphere  of  nitrogen  580  g  of  1  ,6-diamino- 
hexane,  434  g  of  toluene  and  434  g  of  n-butanol,  followed  by  heating  to  a  temperature  of  80°C.  Subse- 

40  quently,  288  g  of  dimethyl  maleinate  were  added  over  a  period  of  2  hours.  After  the  reaction  mixture  had 
been  kept  at  a  temperature  of  80°C  for  1  hours,  the  mixture  was  heated  to  boiling  temperature  and  metha- 
nol  was  removed  by  azeotropic  distillation.  After  4  hours  the  theoretical  amount  of  methanol  was  collect- 
ed.  The  resulting  solution  was  cooled  to  80°C,  followed  by  adding  440  g  of  methylisobutyl  ketone.  This  re- 
action  mixture  was  then  heated  to  boiling  temperature,  the  water  formed  being  removed  by  azeotropic  dis- 

45  filiation.  After  3  hours  72  g  of  water  were  collected  (obtained  in  100%  of  the  theoretical  yield).  The 
resulting  solution  of  the  blocked  amino  compound  F  was  cooled,  after  which  it  was  stored  without  being 
purified. 

Blocked  amino  compound  F 
50 

Into  a  reactor  there  were  successively  charged  1332  g  of  isophorone  diisocyanate  and  0,6  g  of  di- 
butyltin  dilaurate,  followed  by  heating  to  a  temperature  of  40°C.  Subsequently,  there  was  added  a  solu- 
tion  of  354  g  of  hexane-1  ,6-diol  in  531  g  of  methylisobutyl  ketone.  After  one  hour  the  product  obtained 
had  an  isocyanate  content  of  1  1  ,5%. 

55  In  a  separate  reaction  cycle  there  were  successively  charged  into  a  reactor  707,4  g  of  dipropylene 
triamine,  1  188  g  of  methylisobutyl  ketone,  632  g  of  toluene  and  14,1  g  of  a  silica-alumina  catalyst,  followed 
by  heating  to  boiling  temperature,  the  reaction  water  evolved  being  removed  by  azeotropic  distillation. 
After  7  hours  193,6  g  of  water  (obtained  in  99,6%  of  the  theoretical  yield)  were  collected.  The  resulting 
solution  was  cooled  to  60°C,  after  which  over  a  period  of  2  hours  2217  g  of  the  aforementioned,  sepa- 

60  rately  prepared  isocyanate  group-containing  adduct  was  added.  This  reaction  mixture  was  kept  at  a  tem- 
perature  of  60°C,  after  which  606  g  of  n-butanol  were  added.  Finally,  the  resulting  solution  of  the 
blocked  amino  compound  F  was  cooled,  filtered  and  stored. 
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Examples  1-13 

200  parts  by  weight  of  a  coating  composition  were  prepared  by  intermixing  stoichiometric  amounts  of 
the  (meth)acryloyl  compounds  and  blocked  amino  compounds  given  in  Table  1  .  The  blocked  amino  com- 
pounds  G-M  given  in  Table  1  are,  respectively,  the  methylisobutyl  ketimine  of  isophorone  diamine  (G), 
the  cyclohexanone  ketimine  of  ethylene  diamine  (H),  the  cyclohexanone  ketimine  of  nitrile-tris  (ethane 
amine)  (K),  the  methylisobutyl  ketimine  of  3,3"-dimethyl-4,4'-diamino-dicyclohexyl  methane  (L)  and  the  iso- 
butyraldimine  of  isophorone  diamine  (M).  The  processing  time  of  these  compositions  (measured  at  20°C 
and  expressed  in  hours)  is  also  given  in  Table  1.  Subsequently,  the  compositions  were  applied  to  a  steel 
panel  (Bonder  No.  120)  to  a  coating  thickness  of  40  mm  (after  drying).  The  coatings  obtained  were  tack- 
free,  and  so  cured  that  after  the  time  given  in  Table  1  no  visible  thumb  marks  were  left  (thumb  resistant). 
The  Persoz  hardness  of  the  coatings  was  determined  after  respectively  1  and  7  days'  drying  at  20°C. 
The  resistance  of  the  coating  to  premium  grade  petrol  and  methylethyl  ketone  (MEK)  was  determined  af- 
ter  1  week's  drying  by  placing  on  the  panel  a  small  wad  of  cottonwool  soaked  with  the  respective  solvent, 
followed  by  scratching  the  coating  with  a  pencil  of  2  B  hardness.  If  damage  becomes  visible  only  after  at 
least  5  minutes'  or  3  minutes'  contact  with  premium  grade  petrol,  the  resistance  is  rated  excellent  or  mod- 
erate.  For  methylethyl  ketone  the  ratings  are,  respectively,:  excellent,  good,  fairly  good  and  moderate, 
when  the  damage  becomes  visible  after  60,45,30  and  15  seconds,  respectively. 

10 

15 

Ex-  (Meth)-  Blocked  Proces-  Tack-  Thumb  Persoz-hardness  Resistance  to 
ample  acryloyl  amino  sing  free  resistant  in  sec.  after 

com-  com-  time  after  after  1  day  1  week  premium  MEK 
pound  pound  (hours)  (hours)  hours  grade 

1  A  A  2  1/4  2  104  213  excellent  fairly  good 
2  A  B  0.5  1/2  2  98  189  excellent  good 
3  A  C  1  1/2  2  67  170  excellent  moderate 
4  A  D  3  1/2  3  40  133  moderate  moderate 
5 C   E  2  1/2  2  69  195  excellent  moderate 
6 C   F  3  1 / 2 2   98  239  excellent  moderate 
7  E  G  5.5  1  4  46  106  excellent  excellent 
8  E  H  2.3  2/3  2.2  35  83  excellent  excellent 
9  d  G  6  1  3  35  83  excellent  fairly 
1 0 F   G  4  1/2  2  44  78  excellent  good 
11  B  K  1  1/4  1/2  144  304  excellent  excellent 
12  B  L  >24  2  18  35  137  moderate  moderate 
13  B  M  >8  2  6  54  158  moderate  moderate 

20 
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45 Claims 

1  .  A  liquid  coating  composition  based  on  a  compound  having  at  least  2  acryloyl  groups  or  methacryloyl 
groups  and  an  amino  compound  having  at  least  one  primary  amino  group  which  is  blocked  with  an  alde- 
hyde  or  ketone  containing  not  more  than  10  carbon  atoms,  characterized  in  that  the  amino  compound  is  an 
aliphatic  or  cycloaliphatic  amine  containing  2-24  carbon  atoms  or  an  adduct  of  a  molecular  weight  of  300- 
1500  of  an  epoxy  compound  or  isocyanate  compound  or  a,  p-ethylenically  unsaturated  carbonyl  com- 
pound  and  an  amino  compound  having  at  least  1  primary  amino  group  and  a  group  reacting  with  the  epoxy 
compound  or  isocyanate  compound  or  a,  p-ethylenically  unsaturated  carbonyl  compound. 

2.  A  coating  composition  according  to  claim  1  ,  characterized  in  that  the  epoxy  compound  or  isocyanate 
compound  or  a,p-ethylenically  unsaturated  carbonyl  compound  is  divalent  or  polyvalent. 

3.  A  coating  composition  according  to  claim  1  ,  characterized  in  that  the  compound  having  at  least  2 
acryloyl  groups  or  methacryloyl  groups  is  the  adduct  of  an  at  least  bifunctional-isocyanate  compound 
and  a  hydroxy  functional  acrylic  ester  of  a  hydroxyl  compound  having  2-6  hydroxyl  groups  and  2-10  car- 
bon  atoms  or  the  adduct  of  an  at  least  bifunctional  epoxy  compound  and  an  a,  p-ethylenically  unsaturat- 
ed  carboxylic  acid. 

4.  A  coating  composition  according  to  claim  3,  characterized  in  that  the  acrylic  ester  is  trimethylol  pro- 
pane  diacrylate  or  pentaerythritol  triacrylate. 

5.  A  coating  composition  according  to  claim  3,  characterized  in  that  the  at  least  bifunctional  isocy- 
anate  compound  is  an  aliphatic  or  cycloaliphatic  di-  or  triisocyanate  having  8-36  carbon  atoms. 

50 
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6.  A  coating  composition  according  to  claim  3,  characterized  in  that  the  at  least  bifunctional  epoxy  com- 
pound  is  a  cycloaliphatic  epoxy  compound,  or  a  polymer  of  ethylenically  unsaturated  compounds  having 
epoxy  groups  and  optionally  of  one  or  more  other  copolymerizable  ethylenically  unsaturated  compounds. 

7.  A  coating  composition  according  to  claim  1  ,  characterized  in  that  the  compound  having  at  least  2 
5  acryloyl  groups  or  methacryloyl  groups  has  a  molecular  weight  of  290  to  15000. 

8.  A  coating  composition  according  to  claim  1  ,  characterized  in  that  the  amino  compound  has  2-4  prima- 
ry  amino  groups,  2-24  carbon  atoms  and  a  molecular  weight  not  higher  than  580. 

9.  A  coating  composition  according  to  claim  1  ,  characterized  in  that  the  amino  compound  is  an  adduct  of 
a  polyamine  of  the  formula  H2N-(R2-NH)n-Ri-NH2,  wherein  the  group  Ri  and  the  n  groups  R2  may  be  the 

10  same  or  different  and  represent  an  alkylene  group  having  2-6  carbon  atoms  and  n  is  a  number  from  1-6, 
to  a  divalent  or  polyvalent  epoxy  compound  or  isocyanate  compound  or  a,  p-ethylenically  unsaturated 
carbonyl  compound. 

10.  A  coating  composition  according  to  claim  1,  characterized  in  that  the  amino  compound  is  an  adduct 
of  a  polyamine  of  the  formula  H2N-(R2-NH)n-Ri-NH2,  wherein  the  group  R1  and  the  n  groups  R2  may  be 

15  the  same  or  different  and  represent  an  alkylene  group  having  2-4  carbon  atoms  and  n  is  a  number  from  1- 
3,  to  a  divalent  or  polyvalent  epoxy  compound  or  isocyanate  compound  or  a,  p-ethylenically  unsaturated 
carbonyl  compound. 

11.  A  coating  composition  according  to  claim  1,  characterized  in  that  the  amino  compound  is  cy- 
cloaliphatic  and  has  5-1  5  carbon  atoms. 

20  12.  A  coating  composition  according  to  claim  1,  characterized  in  that  the  amino  compound  is  blocked 
with  an  aliphatic  or  cycloaliphatic  ketone  having  3-8  carbon  atoms. 

13.  A  coating  compostion  according  to  claim  1,  characterized  in  that  the  compound  having  at  least  2 
acryloyl  groups  or  methacryloyl  groups  and  the  blocked  amino  compound  are  present  in  an  amount  such 
that  the  ratio  of  the  number  of  equivalents  of  ethylenically  unsaturated  double  bonds  to  the  number  of 

25  equivalents  of  aminohydrogen  is  in  the  range  of  from  0.3  to  3.0. 
14.  A  coating  composition  according  to  claim  1,  characterized  in  that  the  group  reacting  with  the  epoxy 

compound  or  isocyanate  compound  or  a,p-ethylenically  unsaturated  carbonyl  compound  is  an  amino,  hy- 
droxyl  or  mercaptan  group. 

15.  A  coating  composition  according  to  claim  1,  characterized  in  that  the  ce,p-ethylenically  unsaturated 
30  carbonyl  compound  is  a  poly-(meth)acryloyl  compound  or  a  compound  having  one  or  more  a,p-ethyleni- 

caliy  unsaturated  dicarboxylic  acid  units. 
16.  A  process  of  coating  a  substrate  with  a  liquid  coating  composition,  characterized  in  that  use  is 

made  of  a  coating  composition  according  to  any  one  of  the  claims  1-15. 

35  Patentanspruche 

1.  Fliissiges  Beschichtungsmitte!  auf  Basis  einer  Verbindung,  die  mindestens  zwei  Acryl-  oder  Meth- 
acrylsauregruppen  aufweist,  und  einer  Aminoverbindung,  die  mindestens  eine  primare  Aminogruppe  ent- 
halt,  welche  blockiert  ist  mit  einem  Aldehyd  oder  Keton,  der  bzw.  das  nicht  mehr  als  10  Kohlenstoffatome 

40  enthalt,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  ein  aliphatisches  oder  cycloaliphatisches 
Amin,  das  2-24  Kohtenstoffatome  enthalt,  oder  ein  Addukt  mit  Molekulargewicht  von  300-1500  aus  einer 
Epoxy-  oder  Isocyanat-  oder  oc,p-ethylenisch  ungesattigten  Carbonylverbindung  und  einer  Aminover- 
bindung  ist,  die  mindestens  eine  primare  Aminogruppe  sowie  eine  mit  der  Epoxy-  oder  der  Isocyanat- 
oder  der  a,p-ethylenisch  ungesattigten  Carbonylverbindung  reagierende  Gruppe  besitzt. 

45  2.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Epoxy-  oder  Isocyanat- 
oder  a,p-ethylenisch  ungesattigte  Carbonylverbindung  divalent  oder  polyvalent  ist. 

3.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Verbindung,  die  minde- 
stens  zwei  Acryl-  oder  Methacrylsauregruppen  aufweist,  das  Addukt  aus  einer  mindestens  bifunktio- 
nellen  Isocyanatverbindung  und  einem  hydroxyfunktionellen  Acrylsaureester  einer  Hydroxylverbindung 50  mit  2-6  Hydroxylgruppen  und  2-10  Kohlenstoffatomen  oder  das  Addukt  aus  einer  mindestens  bifunktio- 
nellen  Epoxyverbindung  und  einer  a,p-ethylenisch  ungesattigten  Carbonsaure  ist. 

4.  Beschichtungsmittel  nach  Anspruch  3,  dadurch  gekennzeichnet,  dass  der  Acrylsaureester  Trime- 
thyloipropandiacrylat  oder  Pentaerythrittriacrylat  ist. 

5.  Beschichtungsmittel  nach  Anspruch  3,  dadurch  gekennzeichnet,  dass  die  mindestens  bifunktionelle 
55  Isocyanatverbindung  ein  aliphatisches  oder  cycloaliphatisches  Di-  oder  Triisocyanat  mit  8-36  Kohlen- 

stoffatomen  ist. 
6.  Beschichtungsmittel  nach  Anspruch  3,  dadurch  gekennzeichnet,  dass  die  mindestens  bifunktionelle 

Epoxyverbindung  eine  cycloaliphatische  Epoxyverbindung  oder  ein  Polymer  von  ethylenisch  ungesattig- 
ten  Verbindungen,  die  Epoxygruppen  enthalten,  und  gegebenenfalls  einer  oder  mehreren  anderen  copo- 60  lymerisierbaren,  ethylenisch  ungesattigten  Verbindung(en)  ist. 

7.  Beschichtungsmittel  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dass  die  mindestens  zwei  Acryl- 
oder  Methacrylsauregruppen  aufweisende  Verbindung  ein  Molekulargewicht  von  290  bis  15  000  hat. 

8.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  2-4  pri- 
mare  Aminogruppen,  2-24  Kohienstoffatome  und  ein  Molekulargewicht  von  nicht  iiber  580  aufweist. 

65 



EP  0  203  296  B1 

9.  Beschichtungsmittel  nach  Anspruch  1  ,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  ein  Ad- 
dukt  aus  einem  Polyamin  der  Formel  H2N-(R2-NH)n-Ri-NH2,  in  der  die  Gruppe  Ri  und  die  n  Gruppen  R2 
gleich  oder  verschieden  sind  und  eine  Alkylengruppe  mit  2-6  Kohlenstoffatomen  darstellen,  wobei  n  eine 
Zahl  von  1-6  ist,  und  einer  divalenten  oder  polyvalenten  Epoxyverbindung  Oder  Isocyanatverbindung 

5  oder  <x,p-ethylenisch  ungesattigten  Carbonylverbindung  ist. 
10.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  ein  Ad- 

dukt  aus  einem  Polyamin  der  Formel  H2N-(R2-NH)n-Ri-NH2,  in  der  die  Gruppe  R1  und  die  n  Gruppen  R2 
gleich  oder  verschieden  sind  und  eine  Alkylengruppe  mit  2-4  Kohlenstoffatomen  bedeuten,  wobei  n  eine 
Zahl  von  1-3  ist,  mit  einer  divalenten  oder  polyvalenten  Epoxy-  oder  Isocyanat-  oder  <x,p-ethylenisch 

10  ungesattigten  Carbonylverbindung  ist. 
11.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  cyclo- 

aliphatisch  ist  und  5-15  Kohlenstoffatome  aufweist. 
12.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Aminoverbindung  mit  ei- 

nem  aliphatischen  oder  cycloaliphatischen  Keton  blockiert  ist,  das  3-8  Kohlenstoffatome  aufweist. 
15  13.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  Verbindung,  die  minde- 

stens  zwei  Acrylsaure-  oder  Methacrylsauregruppen  aufweist,  und  die  blockierte  Aminoverbindung  in 
einem  solchen  Anteil  vorhanden  sind,  dass  das  Verhaltnis  der  Anzahl  Aquivalente  an  ethylenisch  unge- 
sattigten  Doppelbindungen  zur  Anzahl  Aquivalente  an  Aminowasserstoff  im  Bereich  von  0,3  bis  3,0  liegt. 

14.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  mit  der  Epoxy-  oder 
20  Isocyanat-  oder  a,p-ethylenisch  ungesattigten  Carbonylverbindung  reagierende  Gruppe  eine  Hydroxyl- 

oder  Mercaptangruppe  ist. 
15.  Beschichtungsmittel  nach  Anspruch  1,  dadurch  gekennzeichnet,  dass  die  <x,p-ethylenisch  unge- 

sattigte  Carbonylverbindung  eine  Poly(meth)acrylsaureverbindung  oder  eine  Verbindung  ist,  die  eine 
oder  mehrere  oc,p-ethylenisch  ungesattigte  Dicarbonsaureeinheit(en)  besitzt. 

25  16.  Verfahren  zum  Beschichten  eines  Substrates  mit  einem  flussigen  Beschichtungsmittel,  dadurch 
gekennzeichnet,  dass  ein  Beschichtungsmittel  nach  einem  der  Anspruche  1-15  verwendet  wird. 

Revendications 

30  1  .  Une  composition  de  revetement  liquide  a  base  d'un  compose  ayant  au  moins  deux  groupes  acryloyles 
ou  methacryloyles  et  d'un  compose  amino  ayant  au  moins  un  groupe  amino  primaire  qui  est  bloque  par  un 
aldehyde  ou  une  c6tone  contenant  au  plus  1  0  atomes  de  carbone,  caracterise  en  ce  que  le  compose  ami- 
no  est  une  amine  aliphatique  ou  cycloaliphatique  contenant  2-24  atomes  de  carbone  ou  un  adduct  d'un 
poids  moleculaire  de  300-1500  d'un  compose'  6poxy  ou  d'un  compose  isocyanate  ou  d'un  compose  carbo- 

35  nyle  <x,p-ethyleniquement  insature  et  d'un  compose  amino  ayant  au  moins  un  groupe  amino  primaire  et  un 
groupe  reagissant  avec  le  compose  epoxy  ou  le  compose  isocyanate  ou  le  compose  carbonyle  a,p-ethy- 
leniquement  insature. 

2.  Une  composition  de  revetement  selon  la  revendication  1  ,  caracterisee  en  ce  que  le  compose  epoxy 
ou  le  compose  isocyanate  ou  le  compose  carbonyle  <x,p-ethyleniquement  insature  est  divalent  ou  polyva- 

40  lent. 
3.  Une  composition  de  revetement  selon  la  revendication  1  ,  caracterisee  en  ce  que  le  compose'  ayant 

au  moins  deux  groupes  acryloyles  ou  methacryloyles  est  I'adduct  d'un  compose  isocyanate  au  moins  bi- 
fonctionnel  et  d'un  ester  acrylique  a  groupe  fonctionnel  hydroxy  d'un  compose  hydroxyle  ayant  2-6  grou- 
pes  hydroxyles  et  2-10  atomes  de  carbone  ou  bien  I'adduct  d'un  compose  6poxy  au  moins  bifonctionnel  et 

45  d'un  acide  carboxyiique  cc,p-§thyleniquement  insature". 
4.  Une  composition  de  revetement  selon  la  revendication  3,  caracterisee  en  ce  que  i'ester  acrylique 

est  le  diacrylate  de  trimethylolpropane  ou  le  triacrylate  de  pentaerythritol. 
5.  Une  composition  de  revetement  selon  la  revendication  3,  caracterisee  en  ce  que  le  compose  isocya- 

nate  au  moins  bifonctionnel  est  un  di-  ou  triisocyanate  aliphatique  ou  cycloaliphatique  ayant  8-36  atomes 
50  de  carbone. 

6.  Une  composition  de  revetement  selon  la  revendication  3,  caracterisee  en  ce  que  le  compose  epoxy 
au  moins  bifonctionnel  est  un  compose  epoxy  cycloaliphatique,  ou  un  polymere  de  composes  ethylenique- 
ment  insatures  ayant  des  groupes  epoxy  et  eventuellement  un  ou  plusieurs  autres  composes  ethyleni- 
quement  insatures  copolymerisables. 

55  7.  Une  composition  de  revetement  selon  la  revendication  1  ,  caracterisee  en  ce  que  le  compose  ayant 
au  moins  deux  groupes  acryloyles  ou  methacryloyles  a  un  poids  moliculaire  de  290  a  15  000. 

8.  Une  composition  de  revetement  selon  la  revendication  1  ,  caract6ris6e  en  ce  que  le  compose  amino  a 
2-4  groupes  amino  primaires,  2-24  atomes  de  carbone  et  un  poids  moleculaire  non  superieur  a  580. 

9.  Une  composition  de  revetement  selon  la  revendication  1  ,  caracteris6e  en  ce  que  le  compose  amino 
60  est  un  adduct  d'une  poiyamine  de  formule  H2N-(R2-NH)n-Ri-NH2,  dans  laquelle  le  groupe  R1  et  les  n 

groupes  R2  peuvent  etre  identiques  ou  differents  et  represented  un  groupe  alkylene  ayant  2-6  atomes 
de  carbone  et  n  est  un  nombre  de  1-6,  et  d'un  compose  epoxy  ou  d'un  compose  isocyanate  ou  d'un  compo- 
se  carbonyle  a,p-ethyleniquement  insature,  divalent  ou  polyvalent. 

10.  Une  composition  de  revetement  selon  la  revendication  1,  caracterisee  en  ce  que  le  compose  amino 
65  est  un  adduct  d'une  poiyamine  de  formule  H2N-(R2-NH)n-Ri-NH2,  dans  laquelle  le  groupe  R1  et  les  n 
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groupes  Rz  peuvent  etre  identiques  ou  differents  et  represented  un  groupe  alkylene  ayant  2-A  atomes 
de  carbone  et  n  est  un  nombre  de  1-3,  et  d'un  compose  epoxy  ou  d'un  compose  isocyanate  ou  d'un  compo- 
st  carbonyle  a,p-ethyl§niquement  insature  divalent  ou  polyvalent. 

11.  Une  composition  de  revetement  selon  la  revendication  1,  caracterisee  en  ce  que  le  compose  amino 
5  est  cycloaliphatique  et  a  5-1  5  atomes  de  carbone. 

12.  Une  composition  de  revetement  selon  la  revendication  1,  caracterisee  en  ce  que  le  compose  amino 
est  bloque  par  une  cetone  aliphatique  ou  cycloaliphatique  ayant  3-8  atomes  de  carbone. 

13.  Une  composition  de  revetement  selon  la  revendication  1,  caracterisee  en  ce  que  le  compose  ayant 
au  moins  2  groupes  acryloyles  ou  methacryloyles  et  le  compose  amino  bloque  sont  presents  en  quantites 

10  telles  que  le  rapport  du  nombre  d'equivalents  de  doubles  liaisons  ethyleniquement  insatures  au  nombre 
d'equivalents  d'hydrogene  amine  est  dans  I'intervalle  de  0,3  a  3,0. 

14.  Une  composition  de  revetement  selon  la  revendication  1,  caracterisee  en  ce  que  le  groupe  reagis- 
sant  avec  le  compost  £poxy  ou  le  compose  isocyanate  ou  le  compose  carbonyle  a,p-ethyleniquement  in- 
sature  est  un  groupe  amino,  hydroxyle  ou  mercaptan. 

15  15.  Une  composition  de  revetement  selon  la  revendication  1  ,  caracte>is6e  en  ce  que  le  compose  carbo- 
nyle  a,p-ethyleniquement  insature  est  un  compose  poly(meth)acryloyle  ou  un  compose  ayant  une  ou  plu- 
sieurs  unites  acides  dicarboxyliques  a,p-ethyleniquement  insatures. 

16.  Un  precede  de  revetement  d'un  substrat  avec  une  composition  de  revetement  liquide,  caracterise 
en  ce  que  Ton  utilise  une  composition  de  revetement  selon  I'une  quelconque  des  revendications  1-15. 
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