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The  invention  relates  to  a  process  for  applying  a  radiation  curable  coating  composition  based  on  a 
polyester  resin  esterified  with  acrylic  acid  and/or  methacrylic  acid,  a  vinyl  compound  and  a 
photoinitiator  to  a  substrate  and  curing  the  coating  applied  to  the  substrate  under  the  influence  of  light 
having  a  wave  length  of  200  to  600  nm. 

A  process  of  the  type  indicated  above  is  known  from  G B - A - 1   286  591,  in  which,  however,  the 
coating  composition  is  subjected  to  ionizing  radiation  by  means  of  an  electron  beam  and  the  presence 
of  a  photoinitiator  is  not  required. 

When  the  ionizing  radiation  is  carried  out  with  the  aid  of  ultraviolet  light,  the  man  skilled  in  the  art 
will  usually  incorporate  a  photoinitiator  into  the  coating  composition. 

The  present  invention  has  for  its  object  to  provide  a  process  which  is  technically  feasible  with  the 
aid  of  simple  devices.  According  to  the  invention  use  may  further  be  made  of  a  solvent-free 
composition  which,  after  having  been  applied  to  a  substrate,  will  be  dry  to  the  touch  upon  being 
exposed  to  a  few  seconds  radiation  with  a  UV  lamp,  so  that  the  coated  substrate  can  immediately  be 
subjected  to  further  treatment.  In  spite  of  the  short  duration  of  the  exposure  the  coating  layer  will  have 
the  same  hardness  as  after  being  baked.  A  further  important  advantage  consists  in  that  the  coating 
layer  combines  good  hardness  with  satisfactory  flexibility. 

The  process  according  to  the  invention  is  now  characterized  in  that  the  polyester  resin  esterified 
with  (meth)acrylic  acid  has  a  hydroxyl  number  in  the  range  of  50  to  250  and.an  ethylenic  unsaturation 
equivalent  weight  in  the  range  of  200  to  10,000  grammes,  in  that  the  coating  composition  also 
contains  a  polyisocyanate  in  an  amount  of  0.7  to  1.3  equivalents  of  isocyanate  per  equivalent  of 
hydroxyl  contained  in  the  composition  and  in  that  the  coating  is  further  cured  at  ambient  or  elevated 
temperature. 

It  should  be  added  that  from  GB-A  1  493  134  a  photopolymerisable  ink  or  varnish  is  known 
which  is  based  on  a  polyurethane  compound  free  of  an  isocyanate  group(s)  which  is  obtained  by 
reacting  a  particular  di-  or  polyisocyanate  with  a  di-  or  polyacrylate  having  at  least  one  free  hydroxyl 
group.  Curing  the  polyurethane-containing  composition  exclusively  takes  place  by  means  of  ultraviolet 
light.  Moreover,  the  DE-A 26 08 835  describes  the  curing  of  a  photopolymerisable  coating 
composition  based  on  the  reaction  product  of  an  ethylenically  unsaturated  polyester  and  (meth)acrylic 
acid  or  a  derivative  thereof  by  means  of  a  pulse  beam  from,  for  instance,  a  xenon  pulse  lamp.  It  is  also 
stated  that  the  use  of,  for  instance,  a  high-pressure  UV-mercury  lamp  does  not  lead  to  a  hard,  scratch- 
resistant  coating  film. 

The  unmodified  polyester  resin  may  be  prepared  in  any  convenient  manner  and  is  generally  built 
up  from  one  or  more  aliphatic  and/or  cycloaliphatic  mono-,  di-  and/or  polyvalent  alcohols  and  one  or 
more  aliphatic,  cycloaliphatic  and/or  aromatic  divalent  or  polyvalent  carboxylic  acids  and,  optionally, 
one  or  more  monovalent  carboxylic  acids  and/or  esters  thereof. 

As  examples  of  suitable  alcohols  may  be  mentioned  benzyl  alcohol,  ethylene  glycol,  propylene 
glycol,  neopentyl  glycol,  hexane  diol,  dimethylolcyclohexane,  2,2-propane-bist4-hydroxycyclohexane). 
2,2-bis(p-phenyleneoxyethanol)-propane,  diethylene  glycol,  glycerol,  trimethylolethane,  trimethylol- 
propane,  pentaerythritol  and/or  dipentaerythritol.  Instead  of  or  besides  the  alcohol  compound(s)  one  or 
more  epoxy  compounds  may  be  used,  for  instance  ethylene  oxide,  propylene  oxide,  epoxy  propanol  and 
isodecanoic  glycidyl  ester.  As  examples  of  suitable  di-  or  polyvalent  carboxylic  acids  may  be  mentioned 
maleic  acid,  fumaric  acid,  itaconic  acid,  citraconic  acid,  malonic  acid,  succinic  acid,  glutaric  acid,  adipic 
acid,  azelaic  acid,  sebacic  acid,  tetrahydrophthalic  acid,  hexahydrophthalic  acid,  phthalic  acid, 
dichlorophthalic  acid,  isophthalic  acid,  terephthalic  acid  and/or  trimellitic  acid.  The  carboxylic  acid  also 
may  be  used  in  the  form  of  an  anhydride,  for  instance  maleic  anhydride  or  phthalic  anhydride.  It  is 
preferred  that  as  dicarboxylic  acid,  phthalic  acid  should  be  used.  Optionally,  the  polyester  resin  may 
further  contain  monocarboxylic  acids  such  as  synthetic  and/or  natural  fatty  acids  having  4  to  36  carbon 
atoms  or  esters  of  these  carboxylic  acids  and  polyvalent  alcohols  such  as  glycerol.  As  examples  of 
suitable  monocarboxylic  acids  may  be  mentioned  fatty  acid  precondensates  having  5  to  10  carbon 
atoms,  heptanoic  acid,  pelargonic  acid,  isonoanoic  acid,  lauric  acid,  stearic  acid,  oleic  acid,  linoleic  acid, 
linolenic  acid,  cerotic  acid,  benzoic  acid  and/or  tert.butylbenzoic  acid.  The  fatty  acid  content  of  the 
polyester  resin  may  generally  be  in  the  range  of  0  to  60,  and  preferably  in  the  range  of  0  to  35  per  cent 
by  weight,  based  on  the  polyester  resin.  It  is,  of  course,  also  possible  to  employ  mixtures  of  2  or  more 
polyester  resins. 

The  hydroxyl  number  of  the  polyester  resin(s)  not  esterified  with  acrylic  acid  and/or  methacrylic 
acid  is  generally  in  the  range  of  55  to  550,  and  preferably  in  the  range  of  100  to  400. 

The  polyester  resin  may  be  prepared  in  any  convenient  manner,  for  instance  by  the  so-called 
melting  process  in  which  reaction  of  the  components  takes  place  with  evaporation  of  the  water  evolved 
in  the  reaction.  If  desired,  however,  use  may  be  made  of  the  solvent  process,  in  which  the  water  is 
removed  azeotropically  with  the  aid  of,  for  instance,  an  organic  solvent  such  as  toluene  or  xylene  and 
generally  the  volatile  constituents  are  to  the  desired  extent  removed  in  vacuo. 

Esterification  of  the  polyester  containing  hydroxyl  groups  may  be  effected  in  some  convenient 



manner.  Usually  first  of  all  a  polyester  resin  is  prepared  which  has  such  a  high  hydroxyl  number,  for 
instance  a  hydroxyl  number  in  the  range  of  55  to  550,  that  after  esterification  the  modified  polyester 
resin  has  the  desired  hydroxyl  number  in  the  range  of  50  to  250.  Esterification  can  be  effected  in  an 
organic  solvent,  for  instance  toluene  or  xylene,  use  being  made  of  an  esterification  catalyst,  for  instance 
p-toluene  sulphonic  acid,  naphthalene  sulphonic  acid  and  sulphuric  acid. 

If  desired,  however,  the  polyester-forming  components  together  with  acrylic  acid  and/or 
methacrylic  acid  may  be  subjected  to  polycondensation,  so  that  the  preparation  of  the  modified 
polyester  resin  can  be  effected  in  one  step. 

According  to  the  invention  the modified  polyester  resin  has  an  ethylenic  unsaturation  equivalent 
weight  in  the  range  of  200  to  10,000  grammes,  and  preferably  in  the  range  of  250  to  3,500  grammes. 
By  ethylenic  unsaturation  equivalent  weight  of  the  polyester  is  to  be  understood  here  the number  of 
grammes  of  polyester  corresponding  to  1  equivalent  of  the  ethylenically  unsaturated  groups  in  the 
polyester.  It  is  preferred  that  this  unsaturation  should  for  35  to  100%,  and  preferably  for  45  to  100%, 
be  caused  by  the  presence  of  the  acrylic  acid  and/or  methacrylic  acid  groups. 

The  radiation  curable  coating  composition  also  contains  one  or  more  vinyl  compounds  for 
instance  in  amounts  of  5  to  1900,  and  preferably  of  25  to  900  parts  by  weight  per  100  parts  by 
weight  of  the  modified  polyester  resin.  As  examples  of  suitable  vinyl  compounds  may  be  mentioned 
styrene,  divinyl  benzene,  diallylphthalate  and  acrylic  or  methacrylic  (hydroxy)  esters  of  alcohols  having 
1  to  12  carbon  atoms,  such  as  methanol,  ethanol,  butanol,  ethylene  glycol,  propylene  glycol,  neopentyl 
glycol,  butane  diol,  hexane  diol,  polyethylene  glycol,  glycerol,  trimethylol  ethane,  trimethylol  propane 
and  pentaerythritol. 

The  radiation  curable  coating  composition  further  contains  one  or  more  photoinitiators  in  a  usual 
amount  of  0.1  to  10%  by  weight,  based  on  the  modified  polyester  resin  and  the  vinyl  compound(s).  As 
examples  of  suitable  photoinitiators  may  be  mentioned  aromatic  carbonyl  compounds  such  as  benzoin 
and  ethers  thereof,  such  as  the  methyl  ether,  the  ethyl  ether,  the  propyl  ether  and  the  tert.-butyl  ether, 
benzil,  benzildimethylketal,  acetophenone,  substituted  acetophenones  such  as  diethoxyacetophenone, 
benzophenone,  substituted  benzophenones,  Michler's  ketone  and  chlorothioxanthone.  it  is  preferred 
that  use  should  be  made  of  benzildimethylketal.  Optionally,  coloured  compounds  such  as  aromatic  azo 
compounds  may  be  employed. 

According  to  the  invention  the  coating  composition  also  contains  one  or  more  polyisocyanates,  by 
which  are  to  be  understood  here  compounds  having  at  least  2  and  not  more  than  10,  and  preferably  2 
or  3  isocyanate  groups  per  molecule.  The  polyisocyanate  may  be  of  aliphatic,  cycloaliphatic  or  aromatic 
nature  and  generally  contains  6  to  100  carbon  atoms  and  preferably  20  to  50  carbon  atoms.  As 
examples  of  suitable  (ar)aliphatic  or  cycloaliphatic  dissocyanates-  may  be  mentioned  tetramethylene 
diisocyanate,  hexamethylene  diisocyanate,  ω,ω'-dipropylether  diisocyanate,  thiodipropyl  diisocyanate, 
cyciohexyt-1,4-diisocyanate,  isophoron  diisocyanate,  dicyclohexyl .  methane-4,4'-diisocyanate, 
dicyclohexyldimethyl  methane-4,4'-diisocyanate,  xylylene  diisocyanate,  1,5-dimethyl  (2,4-ω- 
diisocyanatomethyl)benzene,  1,5-dimethyl-(2,4-w-diisocyanatoethyl)benzene,  1,3,5-trimethyt-(2,4-M- 
diisocyanatomethyl)benzene  and  1,3,5-triethyl-(2,4-w-diisocyanatomethyl)benzene.  As  examples  of 
suitable  aromatic  diisocyanates  may  be  mentioned  toluene  diisocyanate,  diphenylmethane-4,4'- 
diisocyanate,  naphthalene  diisocyanate,  3,3'-bistoluene  diisocyanate  and  5,5'-dimethyldiphenyl- 
methane-4,4'-diisocyanate.  As  examples  of  suitable  triisocyanates  may  be  mentioned  the  adduct  of  3 
molecules  of  hexamethylene  diisocyanate  and  1  molecule  of  water  (marketed  by  Bayer  under  the  trade 
name  Desmodur  N),  the  adduct  of  1  molecule  of  trimethylol  propane  and  3  molecules  of  toluene 
diisocyanate  (marketed  by  Bayer  under  the  trade  name  Desmodur  L)  and  the  adducts  of  1  molecule  of 
trimethylbl  propane  or  1  molecule  of  water  and  3  molecules  of  isophoron  diisocyanate.  As  an  example 
of  a  suitable  tetraisocyanate  may  be  mentioned  the  adduct  of  1  molecule  of  pentaerythritol  and  4 
molecules  of  hexamethylene  diisocyanate.  Use  also  may  be  made  of  mixtures  of  two  or  more  of  the 
above  -   envisaged  polyisocyanates.  More  particularly,  use  may  be  made  of  the  adducts  based  on 
hexamethylene  diisocyanate,  toluene  diisocyanate  or  isophoron  diisocyanate. 

According  to  the  invention  the  polyisocyanate  is  present  in  the  radiation  curable  composition  in 
such  an  amount  that  per  equivalent  of  hydroxyl  not  more  than  1.3  equivalents  of  isocyanate  are 
available  in  the  composition.  As  a  rule,  per  equivalent  of  hydroxyl  at  least  0.7  equivalents  of  isocyanate 
should  be  available.  It  is  preferred  that  per  equivalent  of  hydroxyl  0.9  to  1.1  equivalents  of  isocyanate 
should  be  available. 

The  coating  composition  may,  if  desired,  also  contain  other  additives,  for  instance:  pigment 
dispersing  agents,  levelling  agents  fillers,  colourants,  solvents,  polymerization  inhibitors  such  as  a 
quinoen  or  a  hydroquinone  or  alkyl  ether  thereof,  p.tert.-butyl  catechol,  phenothiazine  and  copper, 
accelerators-for  the  UV-curing  step,  for  instance,  tertiary  amines  such  as  triethanolamine  and  N- 
methyldiethanolamine  and  catalysts  for  accelerating  the  reaction  between  the  polyester  and  the 
polyisocyanate  after  the  composition  has  been  applied  to  the  desired  substrate. 

Application  of  the  coating  composition  to  the  substrate  may  be  carried  out  in  any  convenient 
manner,  for  instance  by  calendering,  rolling,  spraying,  brushing,  sprinkling,  flow  coating,  dipping, 
electrostatic  spraying  or  by  some  printing  process  such  as  offset  printing.  It  is  preferred  that  the 
composition  should  be  applied  by  rolling,  spraying,  flow  coating  or  offset  printing. 



The  coating  composition  may  with  advantage  be  applied  to  a  substrate  of  a  synthetic  material 
such  as  polyvinyl  chloride,  polystyrene,  polyester  and  to  metal  substrates,  for  instance  as  automobile 
paint  or  automobile  repair  paint,  and  as  coil  coating  or  can  coating.  The  composition  may  further  be 
applied  as  lacquer  to,  for  instance,  timber  and  plywood,  wood-like  materials  such  as  chipboard, 
hardboard,  softboard  and  veneered  core  board;  and  to  cardboard  and  paper. 

According  to  the  invention  hardening  of  the  radiation  curable  coating  composition  is  effected  in  2 
stages.  In  the  first  stage  the  composition,  after  it  has  been  applied  to  a  particular  substrate,  is  subjected 
to  ultraviolet  radiation  having  a  wave  length  of  200  to  600  nm,  and  preferably  of  300  to  400  nm.  As 
UV-radiation  source  there  may  serve,  for  instance,  a  mercury  or  xenon  lamp,  which  works  at  high, 
medium  or  low  pressure.  Lamps  that  are  commonly  used  are  those  of  the  Hannovia  and  HOK  types, 
having  a  radiant  energy  of  80W/cm  and  HTQ  lamps  with  a  radiant  energy  of  29W/cm.  If  desired,  also 
lamps  of  a  lower  or  higher  energy  may  be  employed,  such  as  lamps  having  an  energy  of,  for  instance, 
20W/cm  or  of  200W/cm  or  250W/cm.  The  composition  needs  to  be  exposed  to  ultraviolet  radiation 
only  for  a  fraction  of  a  second  up  to  a  few  seconds  in  order  to  ensure  such  drying  that  the  coating  layer 
is  tack-free  and  already  displays  some  degree  of  hardness.  In  the  second  curing  stage  the  coating  layer 
is  given  its  final  hardness  as  a  result  of  the  progressing  reaction  between  the  isocyanate  groups  of  the 
polyisocyanate(s)  and  the  hydroxyl  groups  of  the  polyester  resin  and  the  vinyl  compound(s),  provided 
that  it(they)  contain(s)  a  hydroxyl  group.  The  second  curing  step  may  take  place  at  a  temperature  in  the 
range  of,  say,  130°  to  200°C  over  a  period  of  5  to  10  minutes.  It  is  also  possible,  however,  for  this 
curing  to  take  place  over  a  period  of  several  days  at  ambient  temperature.  It  is  found  that  after  the 
coating  has  been  cured  for  seven  days  at  ambient  temperature,  the  coating  layer  generally  has  about 
the  same  hardness  as  after  a  curing  treatment  of  10  minutes  at  160°C.  Carrying  out  the  second  curing 
step  at  room  temperature  offers  the  considerable  advantage  that  it  does  not  require  any  energy  nor  any 
capital  e x p e n d i t u r e .  

The  invention  will  be  further  described  in  the  following  examples  which  are  not  to  be  considered 
to  limit  the  scope  of  the  present  invention.  In  them  the  hardness  is  determined  in  accordance  with 
Koning  (DIN  53157)  and  is  expressed  in  seconds.  The  flexibility  is  determined  in  accordance  with 
Erichsen  (DIN  53156)  and  is  expressed  in  mm. 

Preparation  of  (meth)acrylated  polyesters 

Examples  A - G  
In  a  reactor  provided  with  a  stirrer,  a  distillation  column,  a  water  outlet,  a  thermometer  and  gas 

inlet  tube  there  were  first  of  all  prepared  the  non-modified  polyesters  by  polycondensation  of  the 
compounds  in  the  amounts  mentioned  in  Table  1.  The  polycondensation  mixture  moreover,  contained 
toluene  in  an  amount  of  596  by  weight,  based  on  the  polycondensation  mixture.  The  polycondensation 
was  carried  out  over  a  period  of  5 - 1 0   hours  at  a  temperature  of  200° -230°C,   the  water  evolved  in 
the  reaction  being  removed  azeotropically  until  an  acid  number  of  20  was  reached.  The  hydroxyl 
numbers  and  the  number  average  molecular  weights  of  the  unmodified  polyesters  obtained  are  listed  in 
Table  1.  After  the  polyester  had  been  cooled  to  80°C,  it  was  diluted  with  toluene  to  an  80%  by  weight 
solution. 

In  a  second  stage  the  polyester  obtained  were  esterified  with  1.1-5.9  moles  of  acrylic  acid  per 
mole  of  polyester  at  a  temperature  of  100° -130°C   in  the  presence  of  4  mmoles  of  p-toluene 
sulphonic  acid  per  mole  of  acrylic  acid  and  hydroquinone  in  an  amount  of  0.2%  by  weight,  based  on  the 
total  reaction  mixture.  Upon  termination  of  the  esterification  0.18  grammes  of  lithium  carbonate  per 
mole  of  originally  present  acrylic  acid  were  added  and  the  toluene  and  the  excess  acrylic  acid  were 
removed  by  distillation  in  vacuo.  The  hydroxyl  numbers  and  the  number  average  molecular  weights  of 
the  modified  polyesters  obtained  are  given  in  Table  1.  The  acrylic  acid  content  (in  moles)  of  the 
polyesters  is  also  given  in  Table  1. 



Examples  I-XIV 
The  coating  compositions  according  to  the  invention  were  prepared  by  admixing  the  compounds 

given  in  Table  2  in  the  amounts  mentioned,  in  addition  to  4  parts  by  weight  of  benzildimethylketai  as 
photoinitiator. 



The  vinyl  monomer  used  in  the  examples  I-VII  and  X-XIV  was  polyethylene  glycol  di- 
acrylate,  the glycol  having  a  number  average  molecular  weight  of  200;  in  Example  VIII  hydroxyethyl 
acrylate  was  used  and  in  Example  IX  a  mixture  of  diallyl  succinate  (25%),  diallyl  glutarate  (50%)  and 
diallyl  adipate  (25%). 

The  polyisocyanate  used  in  the  Examples  I-X  was  the  adduct  of  3  molecules  of  hexamethylene 
diisocyanate  and  1  molecule  of  water.  In  the  Examples  XI-XIV  there  were  respectively  used  the 
adduct  of  1  molecule  of  trimethylol  propane  and  3  molecules  of  toluene  diisocyanate;  isophoron 
diisocyanate;  the  adduct  of  3  molecules  of  isophoron  diisocyanate  and  1  molecule  of  water,  and  finally 
the  adduct  of  3  molecules  of  isophoron  diisocyanate  and  1  molecule  of  trimethylol  propane.  The 
polyisocyanates  in  the  Examples  I-X  were  used  as  a  75%  by  weight  solution  in  a  mixture  of  equal 
parts  by  weight  of  ethylglycol  acetate  and  xylene,  the  one  in  Example  XI  as  a  75%  by  weight  solution  in 
ethyl  acetate,  and  the  one  in  Example  XIII  as  a  70%  by  weight  solution  in  a  mixture  of  equal  parts  by 
weight  of  ethylglycol  acetate  and  toluene,  whereas  in  the  Examples  XII  and  XIV  the  polyisocyanate  was 
used  as  such. 

The  resulting  coating  compositions  were  applied  to  tinplate  and  glass,  respectively,  to  a  layer 
thickness  (measured  in  the  wet  state)  of  10 µm  in  Example  I  and  of  60 µm  in  the  other  examples.  The 
coating  layers  were  then  exposed  to  radiation  with  a  UV  lamp  of  the  HOK  5  type  manufactured  by 
Philips)  over  the  periods  given  in  Table  2  (in  seconds). 

After  radiation  with  the  ultraviolet  light  and  coated  substrates  were  left  at  a  temperature  of  20°C 
over  the  periods  mentioned  in  Table  3,  after  which  the  hardness  values  were  measured.  The  flexibility 
was  determined  after  the  samples  had  been  kept  at  20°C  for  7  days  after  radiation. 

Further,  some  other  part  of  the  coating  layer  were  baked  for  10  minutes  at  a  temperature  of 
160°C  to  find  out  whether  the  resulting  hardness  deviated  considerably  from  the  hardness  obtained 
after  about  3  weeks  at  20°C.  This  was  found  not  to  be  the  case. 



Comparative  Examples  XV  and  XVI 
For  comparison  Example  II  was  repeated,  with  the  exception  however  that  either  the 

photoinitiator  was  left  out  and  the  coated  object  was  not  exposed  to  radiation  (Example  XV)  or  the 
polyisocyanate  was  left  out  and  the  coated  object  was  radiated  for  1.5  seconds  (Example  XVI). 

Of  the  resulting  coating  layers  the  values  of  various  properties  were  measured  and  mentioned  in 
Table  4. 

1.  A  process  for  applying  a  radiation  curable  coating  composition  based  on  a  polyester  resin 
esterified  with  acrylic  acid  and/or  methacrylic  acid,  a  vinyl  compound  and  a  photoinitiator  to  a  substrate 
and  curing  the  coating  applied  to  the  substrate  under  the  influence  of  light  having  a  wave  length  of  200 
to  600  nm,  characterized  in  that  the  polyester  resin  esterified  with  (meth)acrylic  acid  has  a  hydroxyl 



number  in  the  range  of  50  to  250  and  an  ethylenic  unsaturation  equivalent  weight  in  the  range  of  200 
to  10,000  grammes,  in  that  the  coating  composition  also  contains  a  polyisocyanate  in  an  amount  of 
0.7  to  1.3  equivalents  of  isocyanate  per  equivalent  of  hydroxyl  contained  in  the  composition  and  in  that 
the  coating  is  further  cured  at  ambient  or  elevated  temperature. 

2.  A  process  according  to  claim  1,  characterized  in  that  the  polyester  resin  has  an  ethylenic 
unsaturation  equivalent  weight  of  250  to  3500  grammes. 

3.  A  process  according  to  claim  1,  characterized  in  that  the  unsaturation  of  the  polyester  resin  is 
from  35  to  100%  caused  by  the  presence  of  acrylic  acid  and/or  methacrylic  acid  groups. 

4.  A  process  according  to  claim  1,  characterized  in  that  the  polyisocyanate  is  present  in  an 
amount  of  0.9  to  1.1  equivalents  per  equivalent  of  hydroxyl. 

5.  A  process  according  to  claim  1,  characterized  in  that  the  polyisocyanate  has  2  or  3  isocyanate 
groups  per  molecule. 

6.  A  process  according  to  claim  1,  characterized  in  that  the  polyisocyanate  used  is  an  adduct 
based  on  hexamethylene  diisocyanate,  toluene  diisocyanate  or  isophoron  diisocyanate. 

1.  Un  procédé  pour  l'application  sur  un  substrat  d'une  composition  de  revêtement  durcissable  par 
irradiation  à  base  d'une  résine  polyester  estérifiée  avec  l'acide  acrylique  et/ou  l'acide  méthacrylique, 
d'un  composé  vinylique  et  d'un  photoinitiateur  et  pour  le  durcissement  du  revêtement  appliqué  sur  le 
substrat  sous  l'influence  d'un  rayonnement  ayant  une  longueur  d'onde  de  200  à  600  nm,  caractérisé  en 
ce  que  la  résine  polyester  estérifiée  avec  l'acide  (méth)acrylique  a  un  indice  d'hydroxyl  compris  entre  50 
et  250  et  un  poids  équivalent  d'insaturation  éthylénique  compris  entre  200  et  10 000  grammes,  en  ce 
que  la  composition  de  revêtement  contient  aussi  un  polyisocyanate  à  raison  de  0,7  à  1,3  équivalent 
d'isocyanate  par  équivalent  d'hydroxyle  contenu  dans  la  composition  et  en  ce  que  le  revêtement  est 
encore  durci  à  la  température  ambiante  ou  à  température  élevée. 

2.  Un  procédé  selon  la  revendication  1,  caractérisé  en  ce  que  la  résine  polyester  a  un  poids 
équivalent  d'insaturation  éthylénique  compris  entre  250  et  3500  grammes. 

3.  Un  procédé  selon  la  revendication  1,  caractérisé  en  ce  que  l'insaturation  de  la  résine  polyester 
est  causée  à  raison  de  35  à  100%  par  la  présence  de  groupes  acide  acrylique  et/ou  acide 
méthacrylique. 

4.  Un  procédé  selon  la  revendication  1,  caractérisé  en  ce  que  le  polyisocyanate  est  présent  à 
raison  de  0,9  à  1,1  équivalent  par  équivalent  d'hydroxyle. 

5.  Un  procédé  selon  la  revendication  1,  caractérisé  en  ce  que  le  polyisocyanate  a  2  ou  3  groupes 
isocyanate  par  molécule. 

6.  Un  procédé  selon  la  revendication  1,  caractérisé  en  ce  que  le  polyisocyanate  utilisé  est  un 
produit  d'addition  à  base  d'hexaméthylène  diisocyanate,  de  toluène  diisocyanate  ou  d'isophoron 
diisocyanate. 

1.  Ein  Verfahren  zum  Aufbrigen  auf  ein  Substrat  einer  durch  Bestrahlen  härtbaren 
Überzugszusammensetzung  auf  der  Basis  eines  mit  Acrylsäure  und/oder  Methacrylsäure  veresterten 
Polyesterharzes,  einer  Vinylverbindung  und  eines  Photoinitiators  und  Härten  des  auf  das  Substrat 
aufgebrachten  Überzugs  unter  dem  Einfluß  von  Licht  mit  einer  Wellenlänge  von  2 0 0 - 6 0 0   nm, 
dadurch  gekennzeichnet,  daß  das  mit  (Meth)acrylsäure  veresterte  Polyesterharz  eine  Hydroxylzahl  im 
Bereich  von  50  bis  250  und  ein  Äquivalentgewicht  in  Bezug  auf  äthylenisch-ungesättigte  Bindungen  im 
Bereich  von  200  bis  1000  Gramm  hat,  daß  die  Überzugszusammensetzung  auch  ein  Polyisocyanat  in 
einer  Menge  von  0,7  bis  1,3  Äquivalenten  Isocyanat  je  Äquivalent  in  der  Zusammensetzung  enthaltener 
Hydroxylgruppen  enthält  und  daß  der  Überzug  bei  Raumtemperatur  oder  höherer  Temperatur  weiter 
gehärtet  wird. 

2.  Ein  Verfahren  gemäß  Anspruch  1,  dadurch  gekennzeichnet,  daß  das  Polyesterharz  ein 
Äquivalentgewicht  in  Bezug  auf  äthylenisch-ungesättigte  Bindungen  von  250  bis  3500  Gramm  hat. 

3.  Ein  Verfahren  gemäß  Anspruch  1,  dadurch  gekennzeichnet,  daß  die  ungesättigten  Bindungen 
des  Polyesterharzes  zu  35  bis  100%  durch  die  Anwesenheit  von  Acrylsäure-  und/oder  Methacrylsäure- 
gruppen  verursacht  sind. 

4.  Ein  Verfahren  gemäß  Anspruch  1,  dadurch  gekennzeichnet,  daß  das  Polyisocyanat  in  einer 
Menge  von  0,9  bis  1,1  Äquivalenten  je  Äquivalent  Hydroxylgruppen  vorhanden  ist. 

5.  Ein  Verfahren  gemäß  Anspruch  1,  dadurch  gekennzeichnet,  daß  das  Polyisocyanat  2  oder  3 
lsocyanätgruppen  je  Molekül  hat. 

6.  Ein  Verfahren  gemäß  Anspruch  1,  dadurch  gekennzeichnet,  daß  das  verwendete  Polyisocyanat 
ein  Addukt  auf  der  Basis  von  Hexamethylen-diisocyanat,  Toluol-diisocyanat  oder  Isophoron-diisocyanat 
ist. 
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