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Process  for  cleaning  and  conditioning  the  surface  of  an  electrolytically  oxidizable  metal  alloy  by 
hyperanodizing  said  surface. 
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©  The  process  consists  in  submitting  the  surface 
layer  of  an  electrolytically  oxidizable  metal  to  the 
action  of  an  electrical  field  with  a  higher  field  inten- 
sity  than  the  breakdown  intensity  during  an  anodiz- 
ing  step. 

Under  such  conditions,  extremely  intense  energy 
exchanges  occur  in  a  region  confined  on  the  surface 
of  the  immersed  article;  the  resulting  physical  and 
chemical  processes  cause,  among  others,  any  impu- 
rities  to  be  nearly  immediately  removed,  and  a  use- 
ful  surface  conditioning  layer  for  subsequent  pro- 
cesses  to  be  produced. 

The  process  is  particularly  useful  for  high-speed 
treatment  of  bands  of  light  alloy  or  other  oxidizable 
materials. 
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According  to  the  present  state  of  the  art,  the 
washing  process  commonly  used  by  aluminum  al- 
loy  manufacturers  or  fabricators  essentially  con- 
sists  in  a  band  degreasing  step  carried  out  in  order 
to  remove  greases  or  similar  organic  substances 
used  in  the  rolling  process. 

Such  a  removal  is  carried  out  by  bringing  the 
band  to  be  washed  into  contact  with  a  liquid  phase 
displaying  strong  affinity  for  the  impurities,  sub- 
stantially  performing  the  task  of  transferring  the 
latter  from  the  solid  into  the  liquid  phase. 

Said  processes  are  usually  carried  out  with 
solvent  liquids  (e.g.,  trichloroethylene)  or  alkaline 
solutions  which  are  suitably  buffered,  therefore  with 
reduced  reactivity  towards  aluminum;  in  order  to 
cause  the  impurities  to  diffuse,  the  processes 
known  from  the  prior  art  rely  on  diffusion  (high- 
temperature  processes),  or  on  kinds  of  fluxing 
(castings),  or  on  the  supply  of  mechanical  energy 
to  the  interface  (brushing,  sonication). 

A  rinsing  step  follows,  often  followed,  in  its 
turn,  by  steps  of  anchoring  functional  groups  for 
surface  protection,  or  acting  as  adhesion  promoters 
(oxidation,  chromate  treatment,  phosphating  treat- 
ment  or  phospho-chromate  treatment). 

In  order  to  be  effective,  these  processes  re- 
quire  a  long  enough  surface-liquid  contact  time  as 
to  make  it  possible  material  to  diffuse  between  the 
metal,  the  limit  layer,  and  the  liquid,  which  time, 
when  bands  are  submitted  to  such  a  continuous, 
high-speed  treatment,  may  require  that  consider- 
ably  long  facilities  are  used,  with  consequent  large 
overall  dimensions  and  high  costs;  furthermore,  the 
use  of  hydrogenated  rolling  lubricants,  such  as, 
e.g.,  lauryl  alcohol,  and  the  like,  having  electronic 
affinity  for  aluminum,  compromises  the  transfer  of 
impurities  to  the  liquid  phase,  sometimes  rendering 
necessary  a  preliminary  chemical  etching  step  pri- 
or  to  the  subsequent  treatments,  with  problems  of 
disposal  of  the  resulting  waste  products  conse- 
quently  arising. 

Electrochemical  processes  are  known  as  well 
in  the  practice  of  metal  articles  degreasing,  which 
consist  in  submitting  the  metal  surface  to  an  anodic 
or  cathodic  action,  while  said  surface  is  immersed 
in  suitable  electrolytic  solutions. 

This  practice,  useful  in  order  to  activate  the 
surface  as  a  preliminary  step  to  electrodepositions 
is,  unfortunately,  ineffective  for  degreasing  pur- 
poses,  because  the  flow  of  the  ionic  species,  and 
of  the  released  gases  does  not  interact  with  the 
presence  of  grease  or  oleol  impurities. 

Due  to  such  a  reason,  in  the  practical  oper- 
ations  of  facilities  for  continuous  band  degreasing, 
this  solution  is  not  applied. 

The  process  according  to  the  present  patent 
application  consists  in  an  action  of  ionic  type  which 
exclusively  occurs  at  high  current  density  values 

(superficial  electrical  intensity  comprised  within  the 
range  of  from  some  tens,  up  to  one  hundred 
A/dm2),  in  the  presence  of  a  polybasic  acidic  elec- 
trolyte,  when  the  electrolytically  oxidizable  material 

5  is  submitted  to  anodizing  with  a  higher  voltage  than 
the  stopping  potential  of  formed  oxide. 

Under  such  conditions,  a  sharp  potential  de- 
crease  takes  place  on  that  layer  which  is  the  near- 
est  to  the  metal,  with  unstable  ionic  species  (radi- 

io  cals)  being  generated,  which  are  capable  of  de- 
stroying  the  degradable  organic  substances,  or  of 
reducing  their  affinity  for  the  metal. 

In  other  terms,  the  voltage  gradient,  concen- 
trated  in  the  immediate  nearby  of  the  surface  of  the 

75  metal  to  be  treated,  promotes  a  violent,  localized 
energy  development  with  the  results  disclosed 
hereinabove  being  accomplished. 

A  process  results  which  is  governed  by  easily 
modulated  electrical  parameters  in  which,  following 

20  a  supply  of  electrical  energy  (of  the  order  of  1 
kW/dm2  of  exposed  surface)  a  nearly  immediate 
decontamination  of  band  surface  is  attained. 

Therefore,  the  essential  parameters  are  con- 
stituted  by  the  electrical  conductivity  of  the  bath 

25  and  the  local  current  density  on  the  surface  to  be 
treated. 

The  present  electrodes,  necessary  for  the 
above  events  to  take  place  prevailingly  perform 
transport  functions,  and  therefore  their  composition 

30  slowly  varies  during  the  process. 
In  practical  tests,  several  low-concentration  (2 

5  %)  acidic  electrolytes  were  successfully  tested 
under  moderately  high  temperature  (80  90  °C) 
conditions. 

35  In  order  to  maintain  the  temperature  level,  the 
energy  excess  turned  into  heat  must  be  transferred 
to  a  secondary  fluid,  and  can  be  recovered  for  the 
rinsing  or  drying  process. 

From  a  practical  viewpoint,  the  band  to  be 
40  treated  is  electrically  connected  to  the  positive 

terminal  of  power  supply  unit. 
The  ionic  action  takes  place  inside  a  tank  in- 

side  which  the  band  can  run  while  being  immersed, 
exposed  to  the  surfaces  of  opposite  polarity  elec- 

45  trades  (cathodes). 
Current  flow  is  so  controlled  as  to  keep  con- 

stant  energy  developed  at  band  surface,  correlating 
it,  e.g.,  to  the  running  speed  of  said  band.  In  other 
words  the  process  consists  in  submitting  the  sur- 

50  face  layer  of  an  electrolytically  oxidizable  metal  to 
the  action  of  an  electrical  field  with  a  higher  field 
intensity  than  the  breakdown  intensity  during  an 
anodizing  step. 

Under  such  conditions,  extremely  intense  en- 
55  ergy  exchanges  occur  in  a  region  confined  on  the 

surface  of  the  immersed  article;  the  resulting  phys- 
ical  and  chemical  processes  cause,  among  others, 
any  impurities  to  be  nearly  immediately  removed, 
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and  a  useful  surface  conditioning  layer  for  subse- 
quent  processes  to  be  produced. 

The  process  is  particularly  useful  for  high- 
speed  treatment  of  bands  of  light  alloy  or  other 
oxidizable  materials. 

Claims 

1.  Surface  washing  and  conditioning  process  ac- 
complished  by  means  of  a  hyperanodizing  pro- 
cess  of  electrolytically  oxidizable  alloys. 

2.  Process  according  to  claim  1,  characterized  in 
that  the  anodizing  voltage  exceeds  the  break- 
down  potential  of  generated  oxide. 

3.  Process  according  to  claim  2,  characterized  in 
that  as  process  liquid  an  acidic  electrolyte  is 
used. 

4.  Process  according  to  claim  3,  characterized  in 
that  as  process  liquid  a  phosphoric  acid  acidic 
electrolyte  is  used. 

5.  Process  according  to  claim  4,  characterized  in 
that  concentrations  of  from  1  to  6  %,  by 
weight,  are  used. 

6.  Process  according  to  claim  5,  characterized  in 
that  temperatures  are  used  which  are  com- 
prised  within  the  range  of  from  50  to  100°C. 

7.  Process  according  to  claim  2,  applied  to  light 
alloy  bands. 

8.  Process  according  to  claim  3,  applied  to  light 
alloy  bands. 

9.  Process  according  to  claim  4,  applied  to  light 
alloy  bands. 

10.  Process  according  to  claim  5,  applied  to  light 
alloy  bands. 

11.  Process  according  to  claim  6,  applied  to  light 
alloy  bands. 

12.  Materials  treated  by  means  of  process  accord- 
ing  to  claim  7. 

13.  Materials  treated  by  means  of  process  accord- 
ing  to  claim  8. 

14.  Materials  treated  by  means  of  process  accord- 
ing  to  claim  9. 

15.  Materials  treated  by  means  of  process  accord- 
ing  to  claim  10. 

16.  Materials  treated  by  means  of  process  accord- 
ing  to  claim  1  1  . 
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