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(54)  A  method  for  printing  on  a  closure  and  a  method  for  manufacturing  a  closure  suitable  for 
laser  printing 

(57)  A  method  for  printing  by  means  of  a  laser  beam 
a  character  on  an  inside  of  a  mono-component  recipient 
closure,  said  closure  being  made  of  a  plastic  material 
comprising  between  0,10  %  by  weight  and  1,5  %  by 
weight  of  a  laser  beam  absorbent  additive  and  a  high 
density  polyethylene  or  polypropylene  and  wherein  said 
character  is  printed  by  having  said  material  absorbing 
an  energy  emitted  by  said  laser  beam  and  situated  in  a 
range  of  1J/cm2  to  12J/cm2,  in  particular  between 
2J/cm2  and  5J/cm2  so  as  to  cause  a  colour  change  on 
the  location  where  the  laser  beam  is  incident. 
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Description 

[0001  ]  The  present  invention  relates  to  a  method  for 
printing  by  means  of  a  laser  beam  a  character  on  the 
inside  of  a  mono-component  recipient  closure,  said  do-  s 
sure  being  made  of  a  plastic  material  comprising  a  high 
density  polyethylene  or  polypropylene. 
[0002]  Printing  one  or  more  characters  on  the  inside 
of  a  recipient  closure  is  known  and  used  for  example  for 
promotional  purposes.  Because  the  characters  are  on  w 
the  inside,  generally  on  the  backside  of  the  top,  they  can 
not  be  read  without  removing  the  closure  from  the  recip- 
ient,  which  is  generally  a  bottle.  The  customer  is  thus 
obliged  to  buy  the  recipient  and  remove  the  closure  to 
see  which  character  or  characters  he  randomly  15 
selected.  By  printing  the  characters  inside  the  closure, 
the  random  aspect  of  the  promotion  is  safeguarded. 
With  the  known  printing  method  applied  on  a  mono- 
component  closure,  a  mask  and  a  laser  are  used,  which 
mask  determines  the  shape  of  the  character  to  be  20 
printed.  According  to  another  known  method  a  two- 
component  closure  is  used  i.e.  a  closure  provided  with  a 
liner  on  the  inside.  In  the  latter  case  no  laser  is  used 
whereas  ink  is  used  to  print  the  character  on  that  part  of 
the  closure  which  is  covered  by  the  liner  in  order  to  25 
avoid  that  the  ink  gets  into  contact  with  the  contents  of 
the  recipient.  In  particular  when  the  recipient  contains 
food  or  a  drink,  contamination  of  the  food  or  the  drink  by 
the  ink  should  be  avoided. 
[0003]  A  drawback  of  the  known  method  is  that  the  30 
use  of  a  mask  is  also  not  suitable  for  printing  a  limited 
number  of  closures,  which  is  the  case  for  a  promotion 
campaign.  Indeed  for  each  different  character  to  be 
printed  a  dedicated  mask  is  required  and  such  masks 
are  expensive  to  manufacture.  As  for  a  promotion  cam-  35 
paign  a  plurality  of  characters  and  thus  of  masks  is 
required  in  order  to  safeguard  the  random  aspect,  the 
known  method  is  rather  expensive  to  apply.  On  the  other 
hand  printing  with  ink  on  a  mono-component  closure 
that  is  not  provided  with  a  liner  forming  a  barrier  40 
between  the  contents  of  the  recipient  and  the  ink  of  the 
printed  character,  has  to  be  avoided  for  health  reasons. 
[0004]  The  object  of  the  invention  is  to  propose  a 
method  which  enables  to  print,  in  an  economical  way,  a 
variety  of  characters  on  the  inside  of  a  mono-compo-  45 
nent  closure. 
[0005]  A  method  according  to  the  present  invention  is 
therefore  characterised  in  that  the  plastic  material  of 
said  closure  further  comprises  between  0,10  %  by 
weight  and  1  ,5  %  by  weight  of  a  laser  beam  absorbent  so 
additive  and  wherein  said  character  is  printed  by  having 
said  material  absorbing  an  energy  emitted  by  said  laser 
beam  and  situated  in  a  range  of  1J/cm2  to  12J/cm2,  in 
particular  between  2J/cm2  and  5J/cm2  so  as  to  cause  a 
colour  change  on  the  location  where  the  laser  beam  is  55 
incident.  The  addition  of  a  laser  additive  to  the  base 
material  of  the  closure,  opens  the  possibility  to  have  the 
energy  emitted  by  the  laser  beam  absorbed  by  that 

additive  causing  a  colour  change  at  the  point  of  impact 
of  the  laser  beam  on  the  material.  The  selected  range  of 
the  added  additive  and  the  energy  range  cause  the  col- 
our  change  to  take  place  without  damaging  the  material 
neither  diminishing  the  closure  properties.  As  the  char- 
acter  is  printed  by  the  laser  beam  having  the  colour  of 
the  material  changed  on  the  point  of  impact,  a  mask  is 
no  longer  needed.  The  printing  further  enables  to  print  a 
large  variety  of  characters  by  simply  controlling  the 
laser  beam  and  having  the  incident  laser  beam  applied 
at  the  required  location.  Moreover  no  ink  is  used  as  the 
printing  is  realised  by  the  colour  change  of  the  material 
at  the  impact  location  of  the  laser  beam. 
[0006]  Preferably  said  character  is  dotwise  printed. 
The  dotwise  printing  of  the  characters  enables  an  easy 
printing  of  a  large  variety  of  characters  by  simple  orien- 
tation  of  the  laser  beam. 
[0007]  A  first  preferred  embodiment  of  a  method 
according  to  the  invention  is  characterised  in  that  said 
laser  beam  is  pulsed  with  a  pulse  frequency  of  at  least 
5  kHz,  in  particular  14  kHz.  A  higher  printing  speed  is 
thus  obtained  as  the  energy  of  the  pulses  is  higher. 
[0008]  A  second  preferred  embodiment  of  a  method 
according  to  the  invention  is  characterised  in  that  said 
laser  beam  is  produced  by  a  Nd  :  Yag-laser.  Such  a 
laser  enables  to  emit  a  high  energy  causing  a  high  res- 
olution  print  of  high  quality. 
[0009]  Preferably  a  predetermined  number  of  said  clo- 
sures  is  linewise  set  up  and  immobilised  during  printing. 
This  enables  to  print  in  a  continuous  manner  and  to 
buffer  the  closures  so  as  to  enable  a  standing  still  of  the 
closures  during  the  printing  process. 
[001  0]  The  invention  also  relates  to  a  method  for  man- 
ufacturing  a  mono-component  closure  to  be  printed  with 
the  method  of  the  invention  described  here  before.  Such 
a  method  is  characterised  in  that  said  plastic  material  is 
mixed  with  at  least  0,  1  0  %  by  weight  and  at  most  1  ,5  % 
by  weight  of  a  laser  additive  provided  for  absorbing 
laser  light  and  changing  colour  upon  absorption  of  the 
laser  light. 
[001  1  ]  Preferably  said  laser  additive  comprises  titan- 
dioxide  and  antimonium  dotted  zincoxide.  This  laser 
additive  has  proved  to  be  particularly  suitable  for  laser 
printing  on  plastic  material. 
[001  2]  Preferably  said  colour  substance  comprises  at 
least  50  %  by  weight  of  a  carrier  material,  25  %  by 
weight  pigment,  4  %  by  weight  of  a  slip-additive  and  5  % 
by  weight  of  said  laser  additive.  The  thus  obtained  clo- 
sure  is  still  economic  to  be  manufactured  without  affect- 
ing  the  printing  properties. 
[0013]  The  invention  will  now  be  described  in  more 
detail  by  means  of  the  drawings  illustrating  the  printing 
process.  In  the  drawings  : 

figure  1  illustrates  the  inside  of  a  recipient  closure 
on  which  a  character  has  been  printed; 
figure  2  illustrates  a  cross-section  through  a  clo- 
sure; 
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figure  3  illustrates  schematically  the  printing  on  the 
closure  according  to  the  method  of  the  invention; 
figure  4  illustrates  the  laser  beam  deflection  ena- 
bling  the  printing  according  to  the  invention; 
figure  5  illustrates  the  buffering  of  the  closures  dur-  s 
ing  the  printing  process. 

[0014]  In  the  drawings  a  same  reference  has  been 
assigned  to  a  same  or  analogous  element. 
[0015]  Figure  1  illustrates  a  recipient  closure  1,  on  w 
which  inside  a  character  2  has  been  printed.  The  clo- 
sure  is  provided  with  screw  thread  3  (figure  2)  for  ena- 
bling  a  screwing  on  the  recipient.  The  closure  is  a 
mono-component  closure  and  is  therefore  provided  with 
a  seal  4,  which  upon  closure  of  the  recipient  enters  in  is 
contact  with  the  top  of  the  recipient's  neck  in  order  to 
provide  a  tight  closure.  Such  a  mono-component  clo- 
sure  is  for  example  described  in  US-PS  8602754. 
[0016]  Since  the  closure  is  a  mono-component  clo- 
sure,  the  character  2  to  be  printed  on  the  inside  of  the  20 
closure  can  not  be  printed  with  ink.  Indeed  with  mono- 
component  closures,  the  backside  5  of  the  closure's  top 
is  in  direct  contact  with  the  substance  inside  the  recipi- 
ent.  If  ink  should  be  used,  the  ink  could  contaminate  the 
substance  or  if  the  substance  is  acid,  which  is  the  case  25 
with  some  soft  drinks,  the  ink  would  dissolve  therein. 
[001  7]  The  method  according  to  the  present  invention 
does  not  use  ink  as  the  beam  6  of  a  laser  7  is  used  for 
printing  on  the  inside  of  the  closure  1  as  illustrated  in  fig- 
ure  3.  The  printing  is  realised  by  having  the  plastic  30 
material,  of  which  the  closure  1  is  made,  absorbing  the 
light  of  the  laser  beam  incident  on  the  closure.  This 
however  requires  that  the  plastic  material  of  which  the 
closure  is  made  can  absorb  the  energy  of  the  laser 
beam  and  change  colour  due  to  this  absorption,  so  that  35 
the  printed  character  becomes  visible. 
[0018]  The  closures  are  generally  made  of  a  plastic 
material  such  as  high  density  polyethylene  or  polypro- 
pylene.  For  enabling  laser  printing,  laser  additives  have 
however  to  be  added  to  the  material.  According  to  the  40 
invention  0,10  %  by  weight  to  1,5  %  by  weight  of  the 
material  is  formed  by  a  laser  beam  absorbent  additive. 
The  total  amount  of  laser  additive  is  dependent  on  the 
colour  of  the  closure.  In  order  to  enable  a  good  mixture 
and  a  homogeneous  distribution  of  the  laser  additive,  45 
the  latter  is  mixed  with  a  colour  substance  comprising  a 
carrier  material,  preferably  a  low  density  polyethylene 
and  the  pigment  for  colouring  the  closure.  A  slip-additive 
is  preferably  also  included  in  the  colour  substance  in 
order  to  facilitate  the  opening  of  the  closure.  Preferably  so 
the  colour  substance  forms  at  least  1  %  of  the  total 
material  of  which  the  closure  is  made.  The  total  amount 
of  colour  substance  varies  however  in  function  of  the 
desired  colour  and  forms  2  to  4  %,  preferably  3  %  of  the 
total  plastic  material  of  which  the  closure  is  made.  The  55 
carrier  material  forms  at  least  50  %  of  the  total  colour 
substance  and  the  pigment  25  to  30  %,  whereas  the 
slip-additive  ranges  from  0  to  6  %,  preferably  5  %  and 

the  laser  additive  ranges  from  5  to  20  %  preferably  1  3 
%.  In  the  case  when  97  %  of  the  material  is  formed  by 
the  high  density  polyethylene  or  polypropylene,  and  the 
remaining  3  %  is  formed  by  the  colour  substance,  the 
laser  additive  forms  preferably  0,39  %  of  the  total  mate- 
rial.  Increasing  the  laser  additive  above  1  ,5  %  by  weight 
leads  to  a  saturation  whereas  under  0,1  0  %  by  weight  it 
does  not  provide  a  homogeneous  mixture. 
[001  9]  Experiments  have  been  carried  out  on  closures 
having  a  yellow  colour  and  made  of  97  %  high  density 
polyethylene  (Hoechst  Hostalen  GF  4760  or  Borealis 
HE  8331)  and  3  %  colour  additive  Buhler  Maxithen  (reg- 
istered  trademark).  The  colour  additive  comprises  13  % 
by  weight  of  the  laser  additive  Iriodin  (registered  trade- 
mark)  LS  820  of  Merck.  The  latter  laser  additive  com- 
prises  titandioxyde  and  antimonium  dotted  zincoxide. 
The  used  colour  additive  is  suitable  to  be  used  for  clo- 
sures  applied  on  food  packaging.  The  experiments  have 
proven  to  obtain  a  high  resolution  print  when  use  was 
made  of  a  laser  beam  emitting  an  energy  in  the  range  of 
1J/cm2  to  12J/cm2  in  particular  a  range  of  2J/cm2  to 
5J/cm2,  more  particularly  3J/cm2. 
[0020]  As  is  illustrated  in  figure  3  and  4,  the  printing  on 
the  closure  is  realised  by  means  of  a  laser  beam  6  pro- 
duced  by  a  laser  7.  In  order  to  obtain  the  required 
energy  range  an  Nd  :  Yag-laser  manufactured  by  Tam- 
poprint  was  preferably  used.  This  laser  proved  to  be 
able  to  write  with  a  high  resolution  on  a  20  x  20  mm  sur- 
face,  which  is  enough  as  the  inner  surface  of  a  closure 
generally  has  a  diameter  of  +/-20  mm. 
[0021]  The  laser  beam  6  emitted  by  the  laser  is  inci- 
dent  on  a  first  mirror  8  mounted  on  the  axis  of  a  first  gal- 
vanometer  scanner  9.  The  beam  reflected  by  the  first 
mirror  is  oriented  towards  a  second  mirror  1  0  mounted 
on  the  axis  of  a  second  galvanometer  scanner  1  1  .  The 
beam  is  then  oriented  by  the  second  mirror  towards  a 
lens  12,  preferably  an  F-theta  lens,  which  focuses  the 
light  of  the  beam  on  the  inside  of  the  closure  1  .  The  first 
9  and  second  scanner  11  are  controlled  by  a  data 
processing  unit  1  3,  in  order  to  move  the  mirrors  8  and 
10  for  enabling  to  write  the  desired  character.  The  data 
processing  unit  13  is  also  connected  to  the  laser  7  in 
order  to  control  the  operation  of  the  latter. 
[0022]  When  a  character  has  to  be  printed  on  the  clo- 
sure,  that  character  is  furnished  to  the  data  processing 
unit  or  randomly  selected  by  the  latter  among  a  prede- 
termined  series  of  characters.  The  latter  feature  is  of 
particular  interest  for  promotional  purposes  when  the 
character  to  be  printed  is  an  element  of  a  competition. 
For  the  application  of  the  method  according  to  the 
present  invention,  the  word  character  not  only  includes 
letters  of  the  alphabet  but  also  numbers,  digits,  sym- 
bols,  figures  and  so  on.  The  data  processing  unit  then 
generates  a  series  of  control  signals  which  are  supplied 
to  the  scanners  9  and  1  1  in  order  to  orient  the  mirrors  8 
and  10.  By  this  latter  orientation  the  beam  6  is  deflected 
according  to  the  character  to  be  printed. 
[0023]  The  used  Nd  :  Yag  laser  output  a  beam  with  a 
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maximum  power  of  90  W  and  a  wave  length  of  1  .064 
urn.  However  in  order  to  avoid  damaging  of  the  closure 
and  to  enable  a  high  writing  speed,  the  maximum  output 
energy  of  the  laser  is  preferably  not  used.  During  tests 
only  68  %  of  the  output  energy  was  used.  The  laser 
beam  was  pulsed  with  a  pulse  frequency  of  at  least  5 
kHz,  preferably  14  kHz  and  a  pulse  width  of  50  us  rather 
than  using  a  continuous  wave  beam.  In  such  a  manner 
the  energy  is  accumulated  in  pulses  and  pulsewise  shot 
on  the  closure  so  that  the  printing  is  dotwise  realised.  A 
higher  printing  speed  is  thus  obtained  as  well  as  an 
improved  resolution  as  only  small  high  energy  dots  are 
successively  printed.  With  such  a  laser  set  up  an  energy 
of  3J/cm2  was  obtained.  Lowering  the  energy  beneath 
1  J/cm2  has  not  much  sense  as  this  led  to  an  insufficient 
printing  quality,  whereas  raising  the  energy  above 
12J/cm2  caused  a  burning  of  the  closure  material. 
[0024]  The  printed  dots  are  of  course  very  small  so 
that  the  dotted  character  is  not  visible  to  the  human  eye. 
The  successive  dots  are  obtained  by  pulsewise  apply- 
ing  the  energy  of  the  laser  beam.  Alternatively  the  dots 
could  also  be  obtained  by  emitting  a  continuous  beam 
and  having  the  mirrors  8  and  10  stepwise  moved. 
[0025]  Depending  on  the  colour  of  the  closure  on 
which  the  character  has  to  be  printed  and  the  required 
energy,  the  laser  is  used  either  in  mono-mode  or  in 
multi-mode  condition. 
[0026]  Preferably  the  printing  is  realised  on  a  continu- 
ous  supply  of  closures  in  order  to  reach  a  high  through- 
put.  However  to  realise  a  correct  printing,  the  closure 
has  to  be  fixed  during  printing  in  such  a  manner  that  the 
laser  beam  can  be  deflected  according  to  the  pattern  of 
the  character  to  be  printed.  Figure  5  illustrates  a  device 
enabling  to  buffer  the  closures  1  supplied  continuously 
at  the  input  14.  The  supplied  closures  are  divided  by  a 
first  division  station  15  into  two  channels  16  and  20. 
Channel  16  is  then  further  divided  by  a  second  division 
1  7  into  channels  1  8  and  1  9  which  extend  in  parallel  with 
channel  20. 
[0027]  The  closures  then  travel  along  the  channels  1  8, 
19  and  20  to  reach  a  first  stopper  21  .  A  second  stopper 
22  is  placed  downstream  stopper  21  . 
[0028]  Stoppers  21  and  22  serve  to  stop  the  stream  of 
closures  in  the  channels  and  thus  to  block  the  closures 
in  the  space  between  both  stoppers  during  printing. 
When  stopper  21  is  open,  the  closures  can  reach  stop- 
per  22,  which  is  closed  so  as  to  stop  the  progression  of 
the  closures.  The  latter  are  then  aligned  according  to  a 
matrix.  When  the  predetermined  number  of  closures, 
twelve  in  the  present  example  (3  x  4)  are  matrixwise 
aligned  before  stopper  22,  stopper  21  closes.  The  sub- 
sequently  arriving  closures  are  then  buffered  upstream 
stopper  21  .  Now  that  the  closures  are  aligned  and  kept 
immobile  between  the  stoppers,  the  printing  process 
can  start.  The  laser  beam  is  oriented  along  the  first  row 
in  channel  18  and  prints  the  closures  1  A  -  D.  Conse- 
quently  the  closures  in  channels  19  and  20  are  succes- 
sively  printed.  Once  the  closures  1  A  -  D  are  printed  the 

stopper  22  opens  channel  18  in  order  to  remove  the  clo- 
sures  from  that  channel.  Stopper  22  closes  once  that  all 
the  closures  1  A  -  D  have  been  removed  and  thereafter 
stopper  21  is  opened  in  order  to  supply  a  new  series  of 

5  closures.  The  same  process  is  applied  on  channels  19 
and  20  after  printing.  In  such  a  manner  the  closures  are 
linewise  set  up  in  order  to  enable  a  linewise  printing.  In 
such  a  manner  it  is  possible  to  print  the  closure  in  one 
channel  and  to  fill  another  channel  simultaneously. 

10  [0029]  Experiments  have  proven  that  a  high  resolution 
print  quality  was  obtained  by  application  of  the 
described  method.  The  printed  characters  were  clearly 
readable. 

15  Claims 

1.  A  method  for  printing  by  means  of  a  laser  beam  a 
character  on  an  inside  of  a  mono-component  recip- 
ient  closure,  said  closure  being  made  of  a  plastic 

20  material  comprising  a  high  density  polyethylene  or 
polypropylene,  characterised  in  that  the  plastic 
material  of  said  closure  further  comprises  between 
0,10  %  by  weight  and  1,5  %  by  weight  of  a  laser 
beam  absorbent  additive  and  wherein  said  charac- 

25  ter  is  printed  by  having  said  material  absorbing  an 
energy  emitted  by  said  laser  beam  and  situated  in  a 
range  of  1J/cm2  to  12J/cm2,  in  particular  between 
2J/cm2  and  5J/cm2  so  as  to  cause  a  colour  change 
on  the  location  where  the  laser  beam  is  incident. 

30 
2.  A  method  as  claimed  in  claim  1,  characterised  in 

that  said  character  is  dotwise  printed. 

3.  A  method  as  claimed  in  claim  1  or  2,  characterised 
35  in  that  said  laser  beam  is  pulsed  with  a  pulse  fre- 

quency  of  at  least  5  kHz,  in  particular  14  kHz. 

4.  A  method  as  claimed  in  claim  1  ,  2  or  3,  character- 
ised  in  that  said  laser  beam  is  produced  by  a  Nd  : 

40  Yag-laser. 

5.  A  method  as  claimed  in  any  one  of  the  claims  1  to 
4,  characterised  in  that  a  predetermined  number  of 
said  closures  is  linewise  set  up  and  immobilised 

45  during  printing. 

6.  A  method  as  claimed  in  any  one  of  the  claims  1  to 
5,  characterised  in  that  a  further  predetermined 
number  of  said  closures  is  set  up  according  to  a 

so  matrix  for  said  printing. 

7.  A  method  for  manufacturing  a  mono-component 
closure  to  be  printed  according  to  a  method  as 
claimed  in  any  one  of  the  claims  1  to  6,  character- 

55  ised  in  that  said  plastic  material  is  mixed  with  at 
least  0,  1  0  %  by  weight  and  at  most  1  ,5  %  by  weight 
of  a  laser  additive  provided  for  absorbing  laser  light 
and  changing  colour  upon  absorption  of  the  laser 

4 
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light. 

8.  A  method  as  claimed  in  claim  7,  characterised  in 
that  said  laser  additive  comprises  titandioxide  and 
antimonium  dotted  zincoxide.  5 

9.  A  method  as  claimed  in  claim  7  or  8  characterised 
in  that  said  closure  comprises  at  least  96  %  by 
weight  of  said  polyethylene  or  polypropylene  and  at 
least  1  %  colour  substance  comprising  said  laser  w 
additive. 

10.  A  method  as  claimed  in  claim  9,  characterised  in 
that  said  colour  substance  comprises  at  least  50  % 
by  weight  of  a  carrier  material,  25  %  by  weight  pig-  15 
ment,  4  %  by  weight  of  a  slip-additive  and  5  %  by 
weight  of  said  laser  additive. 
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