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@)  Offset  printing  plate  and  process  for  the  manufacture  thereof. 

(57)  The  plate,  in  particular  an  aluminium  plate,  is 
provided  with  a  ceramic  coating  of  sodium 
and/or  potassium  silicate,  which  is  0.5-4  |xm 
thick  and  has  a  roughness  value  (RJ  of  0,3-0.9 
ixm.  An  additional  coating  of  light  sensitive  lac- 
quer  is  applied  in  a  standard  manner  on  this 
coating.  The  process  according  to  the  invention 
consists  of  the  electrolytic  treatment  of  the 
aluminium  plate  with  direct  current  and  in  a 
electrolyte  containing  sodium  and/or  potassium 
silicate. 
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Background  of  the  Invention 

Field  of  the  Invention 

The  invention  concerns  a  surface  treatment  of 
aluminium  sheets  whose  advantages  and  properties 
make  them  particularly  suitable  for  the  manufacture  of 
presensitized  offset  printing  plates  of  all  kinds  and  of 
the  so-called  wipe-on  plates.  The  invention  concerns 
in  particular  an  offset  printing  plate  which  can  be  man- 
ufactured  with  this  treatment  and  a  process  for  the 
manufacture  of  these  plates. 

Reference  of  the  Prior  Art 

Conventional  offset  printing  plates  manufactured 
according  to  the  state  of  the  art  consist  of  pure  alumi- 
nium  or  an  aluminium  alloy  and  require  a  multi-step 
surface  treatment  prior  to  the  application  of  the  light 
sensitive  coatings.  The  millfinished  aluminium  sur- 
face  is  brushgrained  and/or  electrograined  to  provide 
a  better  adhesion  of  the  photolacquer  and  the  re- 
quired  damping  water  for  printing.  Subsequent  anod- 
ization  provides  better  abrasion  resistance  and  here- 
by  better  durability  of  the  plates  in  the  printing  press. 
A  typical  treatment  consists  of:  etching/degreasing  in 
alkaline  solution  -  pickling  in  acid  -  electrograining 
with  alternating  current  -  anodizing  with  direct  current- 
posttreatment  by  dipping  in  acid,  the  so-called  "seal- 
ing".  In  many  cases  this  is  proceeded  by  a  brushgrain- 
ing  using  a  brush  and  aqueous  abradant  suspension. 
A  thorough  rinsing  with  water  is  required  between  the 
two  treatment  stages  and  at  the  finish.  Plates  that  are 
to  be  subsequently  coated  with  positive  lacquer,  neg- 
ative  lacquer,  or  are  to  be  provided  with  light  sensitive 
coatings  for  electrophotography  or  for  the  silver  salt 
process  require  a  surface  treatment  that  is  specifically 
suited  to  the  respective  case. 

Summary  of  the  Invention 

The  object  of  the  invention  is  to  create  an  alumi- 
nium  surface  of  at  least  equivalent  quality  to  that  cre- 
ated  by  conventional  processes,  but  with  consider- 
ably  less  process  stages  and  expenditure  in  material 
and  energy. 

The  offset  printing  plate  referred  to  comprises  a 
sheetlike  member  constituted:  by  aluminium  with  a 
degree  of  purity  of  not  less  than  90%  Al;  by  an  alumi- 
nium  alloy;  or  by  a  laminated  foil  of  aluminium  and  a 
base  material,  at  least  one  of  the  surfaces  of  said 
sheetlike  member  containing  a  fixed  coating  of  so- 
dium  and/or  potassium  silicate  in  a  thickness  of  from 
0.5  to  4  urn  at  a  mean  roughness  value  (Ra)  ranging 
from  0.3  to  0.9  urn. 

According  to  a  further  feature  of  the  invention, 
said  silicate  coating  is  covered  by  an  additional  coat- 
ing  formed:  by  a  light  sensitive  positive  or  negative 

acting  photolacquer,  by  an  electrophotographic  acting 
photocoating  or  by  a  silver  salt  sensitized  photocoat- 
ing  of  standard  type. 

The  said  base  material  may  be  polyester,  acet- 
5  ate,  a  laminated  polymer,  a  waterproofed  paper  or 

other  appropriate  material. 
In  turn,  the  said  alloy  may  comprise  magnesium, 

iron,  titanium  or  other  metal. 
Tests  surprisingly  showed  that  a  single  stage  sur- 

10  face  treatment  of  the  aluminium  was  sufficient  to  meet 
the  technical  and  quality  requirements  for  offset  print- 
ing  plates. 

This  treatment  is  characterized  in  that  a  sheetlike 
member  constituted:  by  aluminium  with  a  degree  of 

15  purity  of  not  less  than  90%  Al;  by  an  aluminium  alloy; 
or  by  a  laminated  foil  of  aluminium  and  a  base  mate- 
rial,  is  subjected  to  an  electrolytic  treatment  in  an  elec- 
trolyte  containing  sodium  and/or  potassium  silicate  in 
a  concentration  of  4-30  wt%  related  to  the  overall 

20  weight  of  electrolyte. 
Preferably  according  to  the  invention,  the  electro- 

lyte  includes  possible  further  additives  such  as  wet- 
ting  agents,  buffers,  stabilizers  and/or  inhibitors. 

According  to  a  further  preferred  feature  of  the  in- 
25  vention,  said  electrolytic  treatment  is  carried  out  at 

bath  temperatures  ranging  from  10  to  50°C. 
The  invention  also  contemplates  that  said  treat- 

ment  be  carried  out  anodically  with  direct  current  and 
that  the  quantity  of  electricity  used  is  30-90  kCrrr2. 

30 
Detailed  Description  of  the  Invention 

The  millfinished  aluminium  sheet  is  thereby  dip- 
ped,  without  any  pretreatment,  in  an  electrolyte  whose 

35  water  contains  sodium/potassium  silicate  in  a  concen- 
tration  of  4-30  wt%,  and  is  anodized  at  a  constant  am- 
perage.  The  voltage  thereby  gradually  increases  and 
can,  depending  on  the  process  parameters,  reach 
300V  or  more.  The  quantity  of  electricity  used  ranges 

40  from  30  to  90  kCrrr2  (kiloCoulomb/m2).  On  the  treated 
and  immediately  adjacent  aluminium  surfaces  firmly 
adhering  ceramic  crystals  are  formed  by  a  controlled 
fusion  at  temperatures  of  up  to  1200°C.  The  particle 
size  and  amount  of  these  crystals  depends  on  the 

45  temperature  and  the  composition  of  the  electrolyte, 
amperage,  electrode  gap  and  treatment  period. 

The  plating  created  according  to  the  invention  is 
completely  different  from  currently  standard  types  of 
anodization  of  aluminium  surfaces.  It  is  very  hard  and 

so  abrasion  proof,  yet  nevertheless  has  good  absorben- 
cy  for  retaining  and  storing  the  damping  water  re- 
quired  for  offset  printing.  It  is  inert  and  requires  no 
posttreatment  or  so-called  "sealing".  It  is  therefore 
equally  suitable  for  coating  with  positive  and  negative 

55  acting  photolacquers,  with  zinc  salts  or  organic  com- 
pounds  of  sensitized  coatings  for  electrophotography 
and  with  silver  salts  sensitized  photocoatings.  The 
special  type  of  surface  graining  achieved  eases  the 
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air  drain  during  contacting  and  exposure  of  the  place 
in  the  vacuum  printing  down  frame.  It  is  therefore  not 
necessary  to  give  the  photolacquer  a  grained  surface 
by  the  addition  of  colourless  pigments  or  cover  it  with 
an  additional  water  soluble  matt  coating. 

The  electrolyte  contains  no  aggressive  acids  and 
does  not  enrich  itself  in  use  with  aluminium  salts.  It  is 
therefore  long-lived,  easy  to  maintain  and  minimizes 
the  waste-water  treatment.  The  thickness  of  the  coat- 
ing  and  the  surface  roughness  thereof  can  be  reliably 
controlled  by  varying  the  composition  and  tempera- 
ture  of  the  electrolyte,  as  well  as  the  amperage  and 
the  treatment  period.  The  well-known  "edge  effect" 
which  occurs  in  electrograining  and  also  in  all  other 
electroplating  processes  with  flat  objects-i.e.  higher 
concentration  of  the  current  on  the  outer  edges  than 
in  the  middle  of  the  object  -  does  not  occur  with  this 
process.  The  process  is  suitable  both  for  the  treat- 
ment  of  trimmed  sheets  and  for  endless  strips  from 
coil. 

EXAMPLE  1 

A  450  x  500  mm  "litho"  quality  aluminium  sheet  is 
treated,  without  any  pretreatment,  in  an  electrolyte 
whose  20  1  overall  capacity  is  made  up  of  approx.  15 
I  water,  4  kg  potassium  waterglass  of  density  D  = 
1.309  and  a  mole  ratio  of  3.41,  140  g  potassium  hy- 
droxide  and  1  0  g  citric  acid,  filled  up  to  20  1  with  water. 
The  aluminium  sheet  is  anodically  connected  to  a  di- 
rect  current  source  with  automatic  amperage  stabili- 
zation.  The  cathode  -  also  of  aluminium  or  lead,  high- 
grade  steel  or  titanium  -  is  brought  to  a  distance  of  ap- 
prox.  10  cm  from  the  anode.  A  constant  current  of  35 
amperes  is  switched  on  for  5  minutes,  during  which 
time  the  voltage  gradually  rises  to  250V.  The  electro- 
lyte  temperature  is  kept  at  20°C.  After  washing  with 
demineralized  water  and  drying,  the  aluminium  plate 
is  ready  for  coating  with  photolacquer.  The  mean 
roughness  value  according  to  DIN  is  Ra  =  9.5  ^m,  the 
increase  in  thickness  approx.  4  ^m. 

EXAMPLE  2 

As  in  Example  1,  however  the  20  1  overall  electro- 
lyte  solution  contains:  1  1  00  g  potassium  waterglass  of 
density  D  =  1  ,263  and  a  mole  ratio  of  3.82,  178  g  po- 
tassium  hydroxide  and  1  0  g  citric  acid.  The  voltage  in- 
creases  up  to  300V.  The  mean  roughness  value  ac- 
cording  to  DIN  is  Ra  =  6.5  p.m,  the  increase  in  thick- 
ness  approx.  8  urn. 

EXAMPLE  3 

As  in  Example  2,  however  aluminium  sheet 
mechanically  roughened  in  standard  manner,  i.e.  with 
brush  and  aqueous  abradant  solution.  The  mean 
roughness  value  is  Ra  =  5  urn. 

Claims 

1.  -  An  offset  printing  plate  comprising  a  sheetlike 
member  constituted:  by  aluminium  with  a  degree  of 

5  purity  of  not  less  than  90%  Al;  by  an  aluminium  alloy; 
or  by  a  laminated  foil  of  aluminium  and  a  base  mate- 
rial,  at  least  one  of  the  surfaces  of  said  sheetlike  mem- 
ber  containing  a  fixed  coating  of  sodium  and/or  potas- 
sium  silicate  in  a  thickness  of  from  0.5  to  4  urn  at  a 

10  mean  roughness  value  (Ra)  ranging  from  0.3  to  0.9 
urn. 

2.  -  The  plate  of  claim  1  ,  wherein  said  silicate  coat- 
ing  is  covered  by  an  additional  coating  formed:  by  a 
light  sensitive  positive  or  negative  acting  photolac- 

15  quer,  by  an  electrophotographic  acting  photocoating 
or  by  a  silver  salt  sensitized  photocoating  of  standard 
type. 

3.  -  A  process  for  the  manufacture  of  offset  print- 
ing  plates  in  which  a  sheetlike  member  constituted:  by 

20  aluminium  with  a  degree  of  purity  of  not  less  than  90% 
Al;  by  an  aluminium  alloy;  or  by  a  laminated  foil  of  alu- 
minium  and  a  base  material,  is  subjected  to  an  elec- 
trolytic  treatment  in  an  electrolyte  containing  sodium 
and/or  potassium  silicate  in  a  concentration  of  4-30 

25  wt%  related  to  the  overall  weight  of  electrolyte. 
4.  -  The  process  of  claim  3,  wherein  the  electrolyte 

includes  further  additives  such  as  wetting  agents,  buf- 
fers,  stabilizers  and/or  inhibitors. 

5.  -  The  process  of  claim  3,  wherein  said  electro- 
30  lytic  treatment  is  carried  out  at  bath  temperatures 

ranging  from  10  to  50°C. 
6.  -  The  process  of  any  one  of  claims  3  to  5, 

wherein  said  treatment  is  carried  out  anodically  with 
direct  current  and  that  the  quantity  of  electricity  used 

35  is  30-90  kCm-2. 
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