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(54)  Industrial  procedure  for  the  application  of  a  P.T.F.E.  film  on  aluminium  surfaces. 

(57)  This  invention  concerns  an  industrial  procedure  for  the  application  of  a  polytetrafluoroethylene  film 
on  aluminium  surfaces  by  means  of  mechanical-chemical  bonding  using  a  specific  compound  which, 
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mechanical-chemical  bonding  with  the  P.T.F.E. 
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This  patent  application  concerns  an  industrial  procedure  for  the  application  of  a  polytetrafluoroethylene 
film  on  aluminium  surfaces  by  means  of  mechanical-chemical  bonding  using  a  specific  compound. 

In  order  to  understand  and  appreciate  the  characteristics  and  advantages  of  the  procedure  according  to 
the  invention,  some  mention  must  be  made  of  the  technology  used  to  date  for  covering  metal  surfaces  with 

5  P.T.F.E.  (polytetrafluoroethylene)  film,  which  is  more  commonly  known  under  its  commercial  name  of  "TE- 
FLON". 

P.T.F.E.  is  an  organic  compound  which  can  continuously  resist  temperatures  of  up  to250°C  or  temperatures 
of  up  to  400°C  for  shorter  periods  of  time. 

This  property,  together  with  its  excellent  non-adhering  qualities  has  resulted  in  its  extensive  use  in  the  pro- 
10  duction  of  cooking  pots  and  pans  and  crockery  used  in  the  home  and  for  all  those  articles  which  require  easy 

cleaning  and  resistance  to  high  temperatures. 
If  on  one  hand  the  non-adhering  quality  of  this  organic  compound  makes  the  items  on  which  it  is  used  easy 

to  clean,  on  the  other  hand,  this  very  quality  creates  the  problem  of  how  to  adhere  the  P.T.F.E.  to  the  surfaces 
treated,  since  P.T.F.E.  is  very  difficult  to  bond  chemically  to  all  other  materials,  in  particular  with  aluminium, 

15  glass  or  ceramics,  which  are  the  materials  principally  used  for  manufacturing  kitchenware. 
Despite  this,  it  has  been  proved  that  it  is  possible  to  adhere  P.T.F.E.  to  an  aluminium  surface  if  the  latter 

is  roughened  so  as  to  provide  a  mechanical  hold  for  the  film  of  P.T.F.E. 
One  of  the  most  common  and  widely  used  methods  for  roughening  this  material  consists  of  chemical  pick- 

ling  which  attacks  the  metal  surface  which  is  to  be  coated,  with  NaOH  (sodium  hydroxide,  commonly  known 
20  as  caustic  soda)  and  HCI  (hydrochloric  acid). 

In  the  production  of  aluminium  pots  and  pans,  the  metal  disks,  in  various  diameters  and  thickness,  are  dip- 
ped  in  a  bath  of  NaOH  to  be  degreased  and  then  in  successive  baths  of  HCI  which  attacks  the  metal  surface 
thereby  making  it  rough,  and  covering  the  same  with  micro-cavities  so  that  it  provides  the  required  mechanical 
hold. 

25  P.T.F.E.  is  sprayed  on  the  surface  of  the  disk  in  an  aqueous  solution  to  ensure  its  penetration  in  the  pores 
produced  by  the  previous  pickling  treatment;  the  disk  is  then  placed  in  kilns,  where  the  P.T.F.E.  is  sintered  at 
a  temperature  of  370°C;  once  the  P.T.F.E.  has  solidified  it  is  trapped  in  the  micro-cavities  on  the  metal  surface. 

The  above  system  is  commonly  used  in  the  manufacture  of  pots  and  pans;  the  system  used  consists  of  a 
pickling  procedure  whereby  the  disks  are  first  placed  into  treatment  tanks  and  are  then  rinsed  and  dried  and 

30  then  transported  to  a  series  of  "rolling  machines"  which  apply  the  layer  of  P.T.F.E.  with  a  lithographic  type  tech- 
nique. 

Each  rolling  machine  consists  of  two  rollers,  one  of  which  is  in  metal  and  the  other  in  rubber,  which  rotate 
touching  each  other,  with  the  aqueous  solution  of  P.T.F.E.  running  over  them;  the  bottom  side  of  the  rubber 
roller  touches  the  pickled  disks  and  uniformly  distributes  the  P.T.F.E.  solution  on  the  same. 

35  In  order  to  increase  the  thickness  of  the  layer  of  P.T.F.E.  coating,  a  set  of  rolling  machines  is  used  by  means 
of  which  the  disk  receives  successive  coats  of  the  product,  between  which  it  is  dried;  in  general,  there  are  four 
rolling  machines  on  each  of  which  is  applied  the  aqueous  solution  of  P.T.F.E.  with  the  addition  of  pigments. 

The  above  procedure  consists  of  a  thorough  pickling  of  the  aluminium  which  causes  large  quantities  of  met- 
al  to  be  removed  and  which  remain  bound  to  the  acids  and  the  bases  of  the  baths,  very  quickly  depleting  their 

40  corrosive  properties. 
The  solution  in  the  tank  must  therefore  be  replaced  very  frequently  and  the  depleted  solution  must  be  proc- 

essed  through  purifying  systems  before  being  drained  in  the  sewage  system. 
In  view  of  the  fact  that  water  and  mud  containing  aluminium  salts  in  an  amount  directly  proportional  to  the 

amount  of  aluminium  in  the  solution  are  obtained  from  the  purification  of  depleted  solutions,  the  discharge  of 
45  the  these  muds  in  the  sewage  system  increases  the  overall  management  costs  of  the  purification  system,  which 

in  itself  is  very  high. 
The  purpose  of  this  invention  is  to  design  a  new  industrial  process  for  coating  aluminium  surfaces  with 

P.T.F.E.  more  quickly,  cheaply  and  with  less  pollution  with  respect  to  the  above,  thanks  to  the  fact  that  no  deep 
pickling  treatment  is  required  for  roughening  the  surface. 

so  The  procedure  according  to  the  invention  involves  the  coating  on  a  previous  degreased  metal  surface  of 
a  product  (P),  on  one  hand  adhering  to  a  smooth  aluminium  surface  and  on  the  other  permitting  the  formation 
of  a  mechanical-chemical  bonding  with  the  P.T.F.E. 

This  new  industrial  procedure  consists  of  the  following  phases:  the  metal  surface  is  degreased  with  NaOH 
(sodium  hydroxide)  which  removes  all  oxides  and/or  grease,  which  would  compromise  the  efficiency  of  the  suc- 

55  cessive  treatments;  it  should  be  remembered  that  aluminium  is  chemically  reactive  to  soda,  so  that  the  surface 
of  the  disk  is  attacked  to  some  extent  during  this  initial  phase  of  production. 

After  treatment  in  NaOH  (sodium  hydroxide),  the  aluminium  disks  are  washed  in  water  and  conveyed  di- 
rectly  to  the  drying  phase  which  is  followed  by  a  "rolling"  process  by  means  of  a  set  of  four  rolling  machines, 
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the  first  two  of  which  spread  the  above  product  (P)  on  the  aluminium  disks;  said  product  (P)  binds  to  the  smooth 
metal  surface  with  a  mechanical-chemical  action,  consequently  becoming  the  anchoring  surface  for  the  exter- 
nal  P.T.F.E.  coating. 

After  the  initial  degreasing  phase,  it  is  recommended,  but  not  absolutely  necessary,  to  place  the  parts  very 
5  briefly  in  an  acid  bath  (10-12  seconds)  in  order  to  remove  any  soda  residues  which  might  damage  the  system. 

The  product  (P)  which  has  this  functional  bivalence  is  obtained  by  mixing  a  polyamide-imide  resin  (know 
on  the  market  as  RHODEFTAL200)  with  dimethylaminoethanol  (commercial  name  REXOLIN)  and  water  in  the 
following  percentages: 

10 A  -  r h o d e f t a l   200  ( P o l y a m i d e - i m i d e )   3 5 . 7 1 4 %  

B  -  REXOLIN  ( d i m e t h y l a m i n o e t h a n o l )   7 . 1 4 3 %  

C  -  WATER  5 7 . 1 4 3 %  
15 

The  mixture  percentage  of  component  (A)  with  respect  to  component  (B)  may  vary  by  plus  or  minus  5%, 
as  may  do  the  mixture  percentage  of  component  (C)  with  respect  to  the  sum  of  the  components  (B+C). 

According  to  the  procedure  in  question,  in  the  first  rolling  machine,  this  product  (P)  is  used  mixed  with  a 
20  thickening  solution  and  colouring  pigments,  while  in  the  second  rolling  machine  the  P.T.F.E.  is  added  to  the  mix- 

ture  used  on  the  first  rolling  machine;  in  the  last  two  rolling  machines,  an  aqueous  solution  of  P.T.F.E.  is  used 
with  the  addition  of  pigments. 

The  mixture  used  in  the  first  rolling  machine  consists  of  the  following  components  in  the  following  percen- 
tages: 

25 

-  P r o d u c t   (P)  80% 

-  t h i c k e n i n g   s o l u t i o n   +  c o l o u r i n g   p i g m e n t s   20% 

30 
The  mixture  percentage  of  product  (A)  with  respect  to  component  (B)  may  vary  by  plus  or  minus  5%. 
The  percentage  of  pigments  in  the  thickening  solution  may  vary  from  8  -  12%. 
The  mixture  used  in  the  second  rolling  machine  consists  of  the  following  components  in  the  following  per- 

centages: 
35 

-  P r o d u c t   (P)  50% 

-  P . T . F . E .   ( c o m m e r c i a l   name  HOSTAFLON)  25% 

40  -  t h i c k e n i n g   s o l u t i o n   +  c o l o u r i n g   p i g m e n t s   25% 

The  mixture  percentage  of  Product  (P)  with  respect  to  the  sum  of  the  other  two  components  may  vary  by 
plus  or  minus  5%. 

45  The  mixture  used  in  the  third  and  fourth  roller  is  a  standard  aqueous  solution  of  P.T.F.E.  and  colouring  pig- 
ments. 

The  thickening  solution  in  the  mixture  used  in  the  first  and  in  the  second  rolling  machine  consists  of  the 
following  components  in  the  following  percentages: 

D  -  ISOBUTYL  a l c o h o l   1 1 . 4 %  

E  -  SOLVENT  S l l   (  d i c h l o r o p r o p a n e   h e x a n e )   9 . 5 %  

F  -  EMPILAN  NP9  (  a l k y l p h e n o l e t h y h o x y l a t e   )  7 9 . 1 %  

The  mixture  percentage  of  the  component  (F)  with  respect  to  the  sum  of  the  components  (D+E)  may  vary 
by  plus  or  minus  8%. 
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Considering  the  above,  the  advantages  offered  by  the  procedure  according  to  the  invention  are  now  more 
appreciable. 

In  preparing  the  metal  surface  it  is  not  necessary  to  attack  the  same  in  depth  and  therefore  the  disks  do 
not  need  to  be  dipped  in  solutions  but  simply  sprayed  with  solutions  as  in  the  case  of  standard  wash  tunnels. 

5  If,  for  reasons  of  the  investment,  the  former  dipping  system  is  to  be  continued,  there  will  still  be  a  reduction 
in  management  costs  and  times;  in  fact  the  system  processing  times  are  significantly  reduced  (from  the  current 
twenty  minutes  to  three  minutes  with  the  procedure  according  to  the  invention),  while  the  solutions  used  in  this 
new  procedure  can  treat  major  surface  areas  thereby  reducing  the  purchasing  costs  of  the  solution  and  of  the 
costs  for  treating  depleted  solutions  and  the  muds  produced. 

10  On  the  whole,  the  entire  process  for  application  of  the  P.T.F.E.  film  is  faster  in  that  the  times  required  for 
preparing  the  aluminium  surfaces  are  lower. 

Claims 
15 

1)  An  industrial  procedure  for  the  application  of  P.T.F.E.  film  on  aluminium  surfaces  consisting  of  the  fol- 
lowing  sequence  of  production  phases: 

a)  degreasing  with  sodium  hydroxide  in  an  aqueous  solution; 
b)  washing  with  water; 

20  c)  an  optional  rapid  bath  (10-12  seconds)  in  a  hydrochloric  acid  solution  followed  by  rinsing  in  water; 
d)  drying; 
e)  a  rolling  process  through  a  set  of  four  rolling  machines  in  which: 
I)  the  mixture  used  in  the  first  rolling  machine  consists  of: 

25  ~  P r o d u c t   (P)  80% 

t h i c k e n i n g   s o l u t i o n   +  c o l o u r i n g   p i g m e n t s   20% 

30  II)  the  mixture  used  in  the  second  rolling  machine  consists  of: 

P r o d u c t   (P)  50% 

35  
-  P . T . F . E .   ( c o m m e r c i a l   name  HOSTAFLON)  25% 

t h i c k e n i n g   s o l u t i o n   +  c o l o u r i n g   p i g m e n t s   25% 

III)  the  mixture  used  in  the  third  and  four  rolling  machines  is  a  standard  aqueous  solution  of  P.T.F.E.  and 
40  colouring  pigments; 

whereby  the  above  product  (P)  consists  of: 

A)  RHODEFTAL  200  ( P o l y a m i d e - i m i d e )   3 5 . 7 1 4 %  
45 B)  REXOLIN  ( d i m e t h y l a m i n o e t h a n o l )   7 . 1 4 3 %  

C)  WATER  5 7 . 1 4 3 %  

so  whereby  the  thickening  solution  in  the  mixture  used  in  the  first  and  second  rolling  machines  consists  of  the 
following  components  in  the  following  percentages: 

D)  ISOBUTYL  a l c o h o l   1 1 . 4 %  

55  E)  SOLVENT  S l l   (  d i c h l o r o p r o p a n e   h e x a n e )   9 . 5 %  

F)  EMPILAN  NP9  ( a l k y l p h e n o l e t h y h o x y l a t e )   7 9 . 1 %  
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2)  An  industrial  procedure  for  the  application  of  P.T.F.E.  film  on  aluminium  surfaces  according  to  claim  1) 
characterized  in  that  in  product  (P)  the  mixture  percentage  of  the  component  (A)  with  respect  to  component 
(B)  may  vary  by  plus  or  minus  5%,  as  may  the  mixture  percentage  of  the  component  (C)  with  respect  to  the 
sum  of  components  (A+B). 

5  3)  An  industrial  procedure  for  the  application  of  P.T.F.E.  film  on  aluminium  surfaces  according  to  claim  1) 
characterized  in  that  in  the  mixture  used  in  the  first  rolling  machine  the  composition  of  the  product  (P)  with  re- 
spect  to  the  thickening  solution  may  vary  by  plus  or  minus  0.5%  and  that  the  percentage  of  pigments  in  the 
thickening  solution  may  vary  from  8%  -  12%. 

4)  An  industrial  procedure  for  the  application  of  P.T.F.E.  film  on  aluminium  surfaces  according  to  claim  1) 
10  characterized  in  that  in  the  mixture  used  in  the  second  rolling  machine  the  composition  of  the  product  (P)  with 

respect  to  the  sum  of  the  other  two  components  may  vary  by  plus  or  minus  5%  and  that  the  percentage  of  pig- 
ments  in  the  thickening  solution  may  vary  from  8%  -  12%. 
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