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(54)  Method  of  painting  elements  made  from  plastics,  and  elements  formed  thereby 

(57)  A  method  in  which  a  surface  of  an  element 
formed  from  a  thermosetting  synthetic  plastics  material 
which  is  to  be  painted,  for  example,  a  motor  vehicle  com- 
ponent  formed  from  a  composite  such  as  SMC  or  BMC 
receives,  before  the  normal  layers  of  primer  and  paint, 
at  least  one  layer  of  a  polymerisable  material,  the  said 
material,  once  polymerised,  being  able  to  form  a  layer 
that  is  impermeable  to  any  gaseous  substance  and 
characterised  by  a  temperature  at  which  polymerisation 
occurs  lower  than  the  temperature  of  vaporisation  of  the 

monomers  from  which  the  said  synthetic  plastics  mate- 
rial  of  the  element  to  be  painted  is  formed,  for  example, 
a  catalysed  two-component  polyurethane  transparent 
paint;  following  the  application  of  the  said  layer  of  po- 
lymerisable  material,  the  element  is  stoved  at  the  po- 
lymerisation  temperature  of  this  material  until  it  is  com- 
pletely  polymerised  and  is  then  painted  in  a  convention- 
al  way,  applying  the  successive  layers  of  paint  to  the 
said  gas-impermeable  polymerised  layer  and,  finally,  it 
is  stoved  at  a  high  temperature  (1  50°C)  in  order  to  pol- 
ymerise  the  paint  layers. 
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Description 

The  present  invention  concerns  an  improved  meth- 
od  of  painting  applicable  to  elements  formed  from  syn- 
thetic  plastics  materials,  in  particular,  motor-vehicle  s 
body  components  made  from  composites,  which  avoids 
the  risk  of  bubbles  and/or  blisters  forming  in  the  layer/ 
layers  of  paint/paints.  The  invention  also  relates  to  ele- 
ments  formed  from  painted  plastics  material,  which 
have  a  high  quality  of  surface  finish  and  do  not  require,  10 
except  in  exceptional  cases,  subsequent  repairs  to  the 
paintwork. 

It  is  known  in  the  motor  vehicle  industry,  that  vehicle 
body  components  (bonnets,  doors,  etc)  made  from  syn- 
thetic  plastic  materials  are  being  used  increasingly  and  15 
these  may  be  formed  in  complex  shapes  and/or  with  low 
weights,  both  of  which  factors  are  impossible  to  achieve 
with  sheet  steel  elements  of  substantially  the  same  di- 
mensions.  Composites  such  as  SMC,  BMC,  etc  based 
on  thermosetting  plastics  resins  of  the  vinyl  ester/poly-  20 
ester  type  are  preferably  used  to  make  such  compo- 
nents. 

Once  moulded,  such  components  must  be  painted 
with  the  same  paints  and,  substantially,  the  same  pro- 
duction  cycle  as  sheet-steel  parts  in  order  to  ensure  per-  25 
feet  aesthetic  conformity  between  parts  of  the  same  mo- 
tor  vehicle  made  from  different  materials.  To  this  end,  a 
base  layer  of  an  electroconductive  material  is  applied 
directly  to  the  surfaces  of  the  plastics  elements  to  be 
painted,  this  base  usually  comprising  a  single-compo-  30 
nent  conductive  primer  which  polymerises  at  a  relatively 
high  temperature  (approximately  150°C). 

Typically,  the  primer  is  spread  in  a  layer  of  prede- 
termined  thickness  (approximately  30  microns)  and  the 
treated  element  is  then  stoved  in  an  oven,  causing  po-  35 
lymerisation  of  the  primer  layer  which  hardens  to  form 
a  porous,  transparent,  conductive  film  on  the  surface  of 
the  plastics  element  to  be  painted.  By  virtue  of  the  con- 
ductivity  of  the  primer  the  element  may  then  be  painted 
by  conventional  methods  as  if  it  were  an  element  made  40 
from  sheet  steel;  this  also  improves  the  adhesion  of  the 
layers  of  paint  applied  successively  to  the  surface  of  the 
element.  After  all  the  paint/paints  have  been  applied,  the 
elements  are  again  stoved  at  a  high  temperature 
(1  50°C)  to  cause  the  polymerisation  of  the  paint  layers.  45 

However,  during  the  painting  process  described 
and,  in  particular,  during  the  final  stage  of  stoving  of  the 
painted  elements,  problems,  such  as  the  formation  of 
bubbles  or  blisters  in  the  paint  layer,  frequently  arise; 
this  occurs  particularly  frequently  in  the  case  of  vehicle  so 
body  parts  formed  from  composites  based  on  thermo- 
setting  resins  such  as  BMC  and  SMC.  This  problem  re- 
quires  the  elements  upon  which  surface  bubbles  have 
developed  to  be  repaired  manually  by  means  of  sanding 
to  remove  the  layer  of  paint  ruined  by  the  bubble,  filling  55 
and  repainting:  this  is  slow  and  involves  a  significant  in- 
crease  in  manufacturing  costs;  in  addition,  during  the 
subsequent  stoving  of  the  repainted  part,  the  problem 

of  bubbles  forming  in  the  paint  layer  may  arise  again 
leading,  in  the  most  serious  cases,  to  the  component 
being  discarded. 

The  problems  described  are  the  reason  for  the  lack 
of  extensive  use,  in  the  motor  vehicle  industry,  of  vehicle 
body  parts  made  from  composites,  which  use  is  instead 
limited  to  small-scale  production,  to  cover  so-called 
"niche"  productions,  such  as  special  vehicles  (convert- 
ibles,  single-compartment  family  vehicles  etc). 

The  aim  of  the  invention  is  to  provide  an  improved 
method  of  painting  elements  made  from  synthetic  plas- 
tics  materials,  in  particular  vehicle  body  parts  madefrom 
composites,  which  does  not  have  the  disadvantages  de- 
scribed,  in  particular  being  free  from  the  risk  of  bubbles 
forming  in  the  paint  layer  during  the  stoving  stage. 

On  this  basis,  the  invention  therefore  provides  a 
method  of  painting  applicable  to  elements  made  from 
synthetic  plastics  material,  in  particular  motor  vehicle 
parts  made  from  composites,  including  the  steps  of: 

firstly,  applying  at  least  one  base  layer  of  a  prede- 
termined  thickness  of  a  polymerisable  electrocon- 
ductive  material  to  a  surface  of  a  said  element  to  be 
painted  and,  subsequently  applying  at  least  one  lay- 
er  of  paint  on  top  of  the  said  base  layer  of  polymer- 
isable  material;  and 
heating  the  element  to  a  first  predetermined  tem- 
perature  to  cause  the  polymerisation  of  the  said 
base  layer  of  polymerisable  electroconductive  ma- 
terial; 

characterised  in  that,  before  the  said  base  layer 
of  polymerisable  electroconductive  material  is  applied, 
the  method  includes  the  following  steps: 

(a)  -  applying  a  continuous  layer  of  a  second  polym- 
erisable  material  to  the  said  surface  to  be  painted, 
the  said  second  material  being  of  a  type  which,  once 
polymerised,  can  form  a  layer  which  is  impervious 
to  any  gaseous  substance  and  which  is  completely 
polymerisable  by  heating  to  a  second  predeter- 
mined  temperature  below  both  the  said  first  prede- 
termined  temperature  and  the  lowest  temperature 
of  vaporisation  of  the  monomers  forming  the  said 
synthetic  plastics  material  constituting  the  said  ele- 
ment  to  be  painted; 
(b)  -  heating  the  element,  with  the  said  surface  to 
be  painted  covered  with  the  said  layer  of  the  second 
polymerisable  material,  to  the  said  second  prede- 
termined  temperature  until  the  said  second  polym- 
erisable  material  is  completely  polymerised; 

in  such  a  way  that  the  layer  of  the  said  polymerisable 
electroconductive  material  is  deposited,  not  directly  on 
the  said  surface  to  be  painted,  but  on  a  gas-impermea- 
ble  layer  formed  from  the  said  polymerised  second  ma- 
terial  which  covers  the  said  surface  to  be  painted  com- 
pletely. 
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In  particular,  the  said  element  to  be  painted  is 
formed  from  a  material  based  on  thermosetting  vinyl  es- 
ter/polyester  resins,  and  the  said  second  polymerisable 
material  is  constituted  by  a  catalysed  two-component 
polyurethane  transparent  paint  which  is  completely  po- 
lymerisable  by  heating  to  just  60°C.  The  said  second 
polymerisable  material  is  applied  to  a  layer  formed  by  a 
polyester-based  adhesion  promoter  which  is  applied  di- 
rectly  to  the  surface  to  be  painted. 

The  invention  also  relates  to  a  painted  element 
formed  from  synthetic  plastics  material,  in  particular  a 
vehicle-body  component  formed  from  a  composite, 
comprising  a  panel  pressed  from  at  least  one  synthetic 
plastics  resin,  at  least  one  visible  surface  of  which  is  cov- 
ered  by  a  plurality  of  layers  of  polymerisable  materials 
including  at  least  one  layer  of  paint;  characterised  in  that 
the  said  plurality  of  layers  of  polymerisable  materials 
comprise,  in  order,  starting  with  the  layer  adjacent  the 
said  surface,  a  first,  gas-impermeable  layer,  and  a  sec- 
ond,  gas-permeable  layer,  both  formed  from  respective 
different  polymerised  materials;  the  material  forming  the 
second  layer  having  a  chemical  composition  such  that 
it  forms  an  electroconductive  primer  for  receiving  the 
said  at  least  one  layer  of  paint,  and  which  polymerises 
on  heating  to  a  first  predetermined  temperature  sub- 
stantially  equal  to  that  needed  to  polymerise  the  layer 
of  paint;  the  material  forming  the  first  layer  having  a 
chemical  composition  such  that  it  polymerises  com- 
pletely  on  heating  to  a  second  predetermined  tempera- 
ture  below  both  the  said  first  predetermined  temperature 
and  the  lowest  temperature  of  vaporisation  of  the  mon- 
omers  forming  the  said  synthetic  plastics  resin  from 
which  the  said  panel  is  formed. 

In  this  way,  any  risk  that  bubbles  will  form  in  the 
paint  layer  as  a  result  of  the  final  stoving  to  which  the 
painted  elements  must  be  subjected  to  polymerise  the 
layer/layers  of  paint  applied  is  completely  avoided.  In 
fact,  the  Applicant  has  established  by  extensive  exper- 
imentation  that  the  formation  of  bubbles  in  the  paint,  a 
well  known  disadvantage  which  has  until  now  greatly 
limited  the  extensive  use  of  painted  composite  elements 
in  a  vehicle  body,  is  due  to  the  vaporisation,  during  stov- 
ing  (which  occurs  at  approximately  150°C),  of  a  small 
proportion  of  the  monomers,  forming  the  resin/resins 
from  which  the  element  to  be  painted  is  formed  which 
have  not  polymerised  or  are  only  partly  polymerised  and 
which,  during  the  pressing,  remain  trapped  in  micropo- 
res,  invisible  to  the  naked  eye,  close  to  the  surface  of 
the  element  and  in  communication  with  the  exterior. 

However,  the  application  of  the  catalysed  two-com- 
ponent  polyurethane  paint  layer  directly  to  the  surface 
to  be  painted  (with  the  interposition  solely  of  the  adhe- 
sion  promoter)  and  its  polymerisation  before  the  appli- 
cation  of  the  conventional  layers  of  primer  and  paint  to 
the  surface  to  be  painted  allows  a  gas-impermeable  lay- 
er  to  be  formed  on  the  surface  itself,  forming  a  gas-tight 
seal  over  the  surface  pores  which  may  contain  unpoly- 
merised  or  partially-polymerised  monomers. 

Consequently,  when  these  vaporise  during  the  final 
stoving  of  the  painted  element,  the  gases  produced  are 
no  longer  able  to  reach  the  painted  surface  and  pass 
through  the  porous  primer  layer  to  penetrate  the  layers 

5  of  paint  being  polymerised  and  so  form  the  known  bub- 
bles.  The  polymerisation  of  the  layer  of  gas-impermea- 
ble  material  at  a  lowtemperature  (about  60°C),  by  virtue 
of  the  use  of  catalysed  paints,  also  guarantees  that  no 
monomers  can  vaporise  during  the  polymerisation  of 

10  this  sealing  layer,  risking  localised  damage  in  the  layer 
which  is  still  being  polymerised,  which  could  mean  that 
the  layer  itself  is  not  completely  impermeable. 

These  and  other  characteristics  of  the  invention  will 
become  clearer  from  the  following  description  of  a  pre- 

15  ferred  embodiment,  given  by  way  of  non-limitative  ex- 
ample,  with  reference  to  the  accompanying  drawings, 
in  which: 

Figure  1  represents  schematically  the  mechanism 
20  by  which  bubbles  are  formed  in  a  layer  of  paint  ap- 

plied  to  a  surface  of  an  element  made  from  plastics 
material;  and 
Figure  2  represents  schematically  in  section  the 
structure  of  a  plastics  element  painted  according  to 

25  the  invention. 

With  reference  to  Figures  1  and  2,  the  reference  nu- 
meral  1  indicates  an  element  formed  from  a  synthetic 
plastics  material,  for  example,  a  panel  pressed  from  a 

30  composite  material  and  forming  a  vehicle  body  part,  for 
example,  of  a  motor  vehicle,  such  as  a  bonnet,  a  door, 
etc.  Here  and  in  the  following  description,  the  compos- 
ites  are  considered,  for  simplicity,  as  a  subclass  of  syn- 
thetic  materials  being,  as  is  known,  constituted  by  a  re- 

35  inforcing  agent  (glass,  carbon,  kevlar  fibres,  etc,  regard- 
less  of  how  it  is  formed  and  distributed),  encapsulated 
in  a  matrix  constituted  by  one  or  more  synthetic  plastics 
resins  obtained  by  the  polymerisation  of  one  or  more 
monomers. 

40  The  panel  or  element  1  has  a  surface  2  covered  by 
a  paint  coating  3  (possibly  constituted  by  a  plurality  of 
superposed  thinner  layers  of  diverse  materials);  the  sur- 
face  2  also  contains  pores  4  (only  one  of  which  is  illus- 
trated  on  an  enlarged  scale  in  Figure  1),  at  least  some 

45  of  which  are  partially  filled  with  grains  5  of  unpolymer- 
ised  or  only  partially  polymerised  monomers;  the  grains 
5  are  formed  from  the  same  monomers  as  those  used 
to  form  the  resin/resins  constituting  the  synthetic  plas- 
tics  base  material  from  which  (with  the  addition  of  the 

so  fillers)  the  element  or  panel  1  is  made,  and  are  the  in- 
evitable  result  of  the  known  process  for  forming  the  pan- 
el  or  element  1  which  is,  for  example,  obtained  by  injec- 
tion  moulding,  compression  moulding,  or  injection-com- 
pression  moulding. 

55  In  the  present  case  described,  which  concerns  ele- 
ments  1  intended  for  motor  vehicle  bodies,  the  resin/res- 
ins  forming  the  element  or  panel  1  are  thermosetting  vi- 
nyl  ester/polyester  resins  as  the  element/panel  1  is 

20 

25 
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moulded  from  a  composite  of  the  SMC,  BMC  or  similar 
type. 

As  determined  by  the  Applicant,  because  of  the 
microstructure  of  the  panel/element  1  ,  when  the  painted 
element  1  is  heated  to  polymerise  the  multi-layered  s 
coating  3,  the  grain  5  vaporises  creating  gases  (shown 
by  the  arrows  6)  which,  together  with  any  air  which  may 
be  trapped  in  the  pore  4,  expand  and  leave  the  pore  4, 
causing  the  coating  3  to  swell  which,  as  it  is  in  the  pol- 
ymerising  phase,  is  soft  and  plastic,  although  already  10 
mostly  impermeable  to  gases;  the  gases  6  are  thus  not 
able  to  escape  and  they  collect  above  the  pore  4  and 
below  the  coating  3,  creating  a  bubble  7.  It  has  been 
determined  that  the  sizes  of  the  bubbles  7  are  an  order 
of  magnitude  greater  than  those  in  the  pores  4,  which  15 
may  vary  from  several  microns  to  several  millimetres: 
consequently,  the  bubbles  7  which  form  are  between  1 
and  10  millimetres  in  diameter  or  more. 

This  fact  confirms  the  validity  of  the  interpretive 
model  described  above:  if,  in  fact,  the  formation  of  the  20 
bubbles  7  were  not  due  primarily  to  the  vaporisation  of 
monomers  which  are  not  100%  polymerised  within  the 
pores  4,  the  size  of  the  bubbles  would  in  practice  be  lim- 
ited  to  5/7  of  those  within  the  pores  4  (a  value  corre- 
sponding  to  the  variation  in  volume  of  the  air  in  the  pores  25 
4  caused  by  thermal  expansion)  and,  consequently,  only 
extremely  small  bubbles  would  form.  In  addition,  the 
model  is  further  confirmed  by  the  fact  that,  in  current 
practice,  bubbles  also  form  again  at  exactly  the  same 
places  on  elements  1  that  have  already  experienced  the  30 
phenomenon  and  which  have  been  repaired  (by  sand- 
ing,  filling  and  repainting  of  the  places  where  bubbles 
formed),  as  soon  as  the  piece  is  heated  again  to  poly- 
merise  the  paint  in  the  repaired  areas. 

With  reference  to  Figure  2,  the  known  phenomenon  35 
illustrated  in  Figure  1  is  avoided,  according  to  the  inven- 
tion,  by  means  of  a  particular  structuring  of  the  multi- 
layered  coating  3.  In  practice,  a  coating  3a  is  formed 
according  to  the  invention  on  the  surface  2  and,  starting 
with  the  layer  adjacent  the  surface  2,  comprises  two  su-  40 
perimposed  films  B  and  A;  the  film  A  corresponds  to  con- 
ventional  coatings,  such  as  that  in  Figure  1,  while  the 
film  B  includes,  in  turn,  a  first  continuous  layer  1  0  applied 
directly  to  the  surface  2  to  cover  it  completely,  being  ap- 
proximately  30  microns  thick  and  formed  from  a  polyes-  45 
ter-based  adhesion  promoter  ("Barrier"),  for  example, 
487567  from  the  firm  PPG  Industries  Inc,  USA,  and  a 
second  layer  1  1  ,  also  continuous  and  applied  directly  to 
the  layer  10  so  as  to  cover  the  surface  2  completely, 
being  between  30  and  40  microns  thick  and  formed  from  so 
a  material  which  polymerises  at  low  temperature  (ap- 
proximately  60°C)  and  is  impermeable  to  gaseous  sub- 
stances  such  that  the  layer  1  0  is  completely  gas-imper- 
meable. 

In  the  present  case,  the  layer  11  is  formed  from  a  55 
catalysed  two-component  transparent  polyurethane 
paint,  such  as,  for  example,  228003  obtained  from  PPG 
Industries  Inc.  The  film  A,  instead,  is,  as  already  stated, 

constituted  by  a  conventional  multi-layer  coating  includ- 
ing,  in  the  present  case:  a  first  layer  12  of  thickness 
which  may  vary  between  20  and  30  microns  formed  from 
an  electrically-conductive  polymerisable  primer  of  the 
single-component  type,  for  example,  487538,  also  from 
PPG  Industries  Inc,  having  a  stoving  temperature  (for 
polymerisation)  of  about  150°C;  a  second  layer  13,  ap- 
proximately  40  microns  thick,  formed  from  an  undercoat 
paint,  for  example,  "base  coat"  400085/1  from  HER- 
BERTS  GmbH,  WUPPERTAL  (D);  a  third  layer  14,  ap- 
proximately  30  microns  thick,  formed  from  enamel  and 
defining  the  real  paint  layer;  and  a  surface  layer  15  of 
approximately  30  microns  thick,  formed  from  a  protec- 
tive  transparent  polymer,  for  example,  a  "lacquer"  of  any 
known  type. 

According  to  the  invention,  the  layer  1  0  is  first  of  all 
applied,  for  example,  by  spraying  to  the  surface  2  of  the 
untreated  element  or  panel  1  to  be  painted  and  then  the 
layer  11  of  two-component  paint,  which  is  applied  by  a 
"wet  on  wet"  technique,  that  is,  while  the  underlying  film 
of  material  just  applied  is  still  wet  due  to  the,  as  yet,  in- 
complete  evaporation  of  the  solvent  used.  The  element 
1  ,  with  only  the  layers  1  0  and  1  1  covering  the  surface  2 
completely,  is  then  stoved  in  an  oven  at  a  temperature 
which  causes  the  rapid  polymerisation  of  the  material 
forming  the  layer  11;  since  one  is  dealing  with  a  cata- 
lysed  paint,  the  latter  polymerises  completely  in  approx- 
imately  45  minutes  on  heating  of  the  element  1  to  merely 
60°C.  At  such  a  low  temperature,  which  is  certainly  be- 
low  the  lowest  temperature  of  vaporisation  of  any  mon- 
omers  in  the  pores  4,  these  latter  are  not  able  to  gener- 
ate  any  gas  whereby  the  layer  1  1  polymerises  complete- 
ly,  thereby  becoming  impermeable  to  any  gaseous  sub- 
stance  rapidly  and  without  any  damage. 

Once  the  polymerisation  of  the  layer  11  is  complete, 
the  element  1  is  cooled  and  the  layer  12  of  conductive 
primer  is  first  applied  thereto  in  a  known  way  followed 
by  the  layers  13,  14,  15  of  paint  proper;  these  layers, 
starting  from  the  base  layer  1  2,  are  not  however  applied 
directly  to  the  surface  2,  as  in  the  prior  art,  but  to  the 
layer  1  1  which,  as  already  said,  is  completely  imperme- 
able  to  gases  when  fully  polymerised;  instead,  the  layer 
1  2,  which  acts  as  a  base  for  the  in-line  application  of  the 
three  layers  of  paint  13,  14  and  15  by  the  same  known 
methods  as  for  body  parts  made  from  sheet  steel  is,  as 
is  known,  porous  and  therefore  permeable  to  gaseous 
substances  which  are  able  to  diffuse  through  it,  in  the 
direction  of  the  thickness,  as  already  described  in  Figure 
1. 

Therefore,  when  the  stoving  stage  necessary  for 
polymerisation  of  the  layer  1  2  is  reached  (as  well  as  any 
subsequent  stoving  to  cause  the  other  layers  of  the  film 
A  to  polymerise,  whether  separately  or  together),  which 
step  is  executed  by  bringing  the  element  1  to  a  temper- 
ature  of  140-160°C  (on  average  150°C)  for  approxi- 
mately  30  minutes  (always  to  a  temperature  much  high- 
er  than  that  for  the  polymerisation  of  the  layer  11),  the 
gases  which  arise  in  the  pores  4  (Figure  2)  as  a  conse- 

4 
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quence  of  the  vaporisation  of  the  monomers  therein, 
leave  the  pores  4  to  diffuse  towards  the  film  A  but,  before 
reaching  the  porous  layer  12  which  is  still  polymerising, 
encounter  the  gas-impermeable  layer  11  which  is  al- 
ready  completely  polymerised  and  therefore  very  rigid 
and  of  high  mechanical  strength.  Consequently,  the 
gases  6  are  sealed  in  the  pores  4,  below  the  layer  11 
and  are  therefore  prevented  from  deforming  the  plastic 
layers  1  2-1  5  and  creating  bubbles  7.  Any  risk  of  the  for- 
mation  thereof  is  therefore  avoided. 

Claims 

1  .  A  method  of  painting  applicable  to  elements  formed 
from  synthetic  plastics  materials,  in  particular  com- 
ponents  of  motor  vehicles  formed  from  composites, 
including  the  steps  of: 

firstly  applying  at  least  one  base  layer  of  a  pre- 
determined  thickness  of  a  polymerisable  elec- 
troconductive  material  to  a  surface  of  a  said  el- 
ement  to  be  painted  and  then  applying  at  least 
one  layer  of  paint  on  top  of  the  said  base  layer 
of  polymerisable  material;  and 
heating  the  element  to  a  first  predetermined 
temperature  to  cause  the  polymerisation  of  the 
said  base  layer  of  polymerisable  electrocon- 
ductive  material; 

characterised  in  that,  before  the  said  base  layer  of 
an  polymerisable  electroconductive  material  is  ap- 
plied,  the  method  includes  the  following  steps: 

(a)  -  applying  a  continuous  layer  of  a  second 
polymerisable  material  to  the  said  surface  to  be 
painted,  the  said  second  material  being  of  a 
type  which,  once  polymerised,  can  form  a  layer 
which  is  impervious  to  any  gaseous  substance 
and  which  is  completely  polymerisable  by  heat- 
ing  to  a  second  predetermined  temperature  be- 
low  both  the  said  first  predetermined  tempera- 
ture  and  the  lowest  temperature  of  vaporisation 
of  the  monomers  forming  the  said  synthetic 
plastics  material  constituting  the  said  element 
to  be  painted; 
(b)  -  heating  the  element,  with  the  said  surface 
to  be  painted  covered  with  the  said  layer  of  sec- 
ond  polymerisable  material,  to  the  said  second 
predetermined  temperature  until  the  said  sec- 
ond  polymerisable  material  is  completely  poly- 
merised; 

in  such  a  way  that  the  layer  of  the  said  polymerisa- 
ble  electroconductive  material  is  deposited,  not  di- 
rectly  on  the  said  surface  to  be  painted,  but  onto  a 
gas-impermeable  layer  formed  from  the  said  poly- 
merised  second  material  which  covers  the  said  sur- 

face  to  be  painted  completely. 

2.  A  method  according  to  Claim  1  in  which  the  said 
element  to  be  painted  is  formed  from  a  material 

5  based  on  thermosetting  vinyl  ester/polyester  resins, 
characterised  in  that  the  said  second  polymerisable 
material  is  constituted  by  a  catalysed  two-compo- 
nent  polyurethane  transparent  paint. 

10  3.  A  method  according  to  Claim  2,  characterised  in 
that  the  said  second  polymerisable  material  is  ap- 
plied  on  top  of  the  said  surface  to  be  painted  to  form 
thereon  a  layer  of  between  30  and  40  microns  thick. 

is  4.  A  method  according  to  Claim  2  or  Claim  3,  charac- 
terised  in  that  a  layer  of  adhesion  promoter  for  the 
said  second  polymerisable  material  is  applied  in  di- 
rect  contact  with  the  said  surface  to  be  painted;  this 
second  polymerisable  material  being  applied  imme- 

20  diately  on  top  of  the  said  layer  formed  from  the  ad- 
hesion  promoter. 

5.  A  method  according  to  Claim  4,  characterised  in 
that  a  polyester-based  adhesion  promoter  ("Barri- 

25  er")  is  used,  applied  to  the  said  surface  to  be  painted 
in  a  continuous  layer  at  least  30  microns  thick;  and 
in  that  the  said  catalysed  two-component  poly- 
urethane  paint  is  chosen  such  that  it  is  completely 
polymerised  at  a  temperature  of  60°C. 

30 
6.  A  method  according  to  Claim  5,  characterised  in 

that  the  said  second  two-component  polyurethane 
paint  is  delivered  to  the  said  surface  by  a  "wet  on 
wet"  technique. 

35 
7.  A  method  according  to  any  one  of  Claims  2  to  6, 

characterised  in  that  the  said  electroconductive  po- 
lymerisable  material  is  a  single-component  primer 
which  is  polymerisable  by  heating  to  a  temperature 

40  of  at  least  140-1  50°C. 

8.  A  painted  element  formed  from  a  synthetic  plastics 
material,  in  particular  a  vehicle  body  part  formed 
from  a  composite  material,  comprising  a  panel 

45  pressed  from  at  least  one  synthetic  plastics  resin, 
at  least  one  visible  surface  of  which  is  covered  by 
a  plurality  of  layers  of  polymerisable  materials  in- 
cluding  at  least  one  layer  of  paint;  characterised  in 
that  the  said  plurality  of  layers  of  polymerisable  ma- 

so  terials  comprise,  in  order,  starting  with  the  layer  ad- 
jacent  the  said  surface,  a  first,  gas-impermeable 
layer,  and  a  second,  gas-permeable  layer,  both 
formed  from  respective  different  polymerised  mate- 
rials;  the  material  forming  the  second  layer  having 

55  a  chemical  composition  such  that  it  forms  an  elec- 
troconductive  primer  for  receiving  the  said  at  least 
one  layer  of  paint,  and  which  polymerises  on  heat- 
ing  to  a  first  predetermined  temperature,  substan- 
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tially  equal  to  that  needed  to  polymerise  the  layer 
of  paint;  the  material  forming  the  first  layer  having 
a  chemical  composition  such  that  it  polymerises 
completely  on  heating  to  a  second  predetermined 
temperature  below  both  the  said  first  predetermined  s 
temperature  and  the  lowest  temperature  of  vapori- 
sation  of  the  monomers  forming  the  said  synthetic 
plastics  resin  from  which  the  said  panel  is  formed. 

9.  A  painted  element  according  to  Claim  8,  character-  10 
ised  in  that  the  said  panel  is  formed  from  at  least 
one  thermosetting  vinyl  ester/polyester-based  res- 
in;  and  in  that  the  first  layer  is  formed  from  a  two- 
component  polyurethane  paint;  the  said  first  layer 
being  between  30  and  40  microns  thick  and  being  15 
applied  over  a  layer  of  a  material  formed  from  a  pol- 
yester-based  adhesion  promoter  which  is  at  least 
30  microns  thick  applied  directly  to  the  said  surface 
provided  with  the  layer  of  paint. 
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