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Description 

The  present  invention  relates  to  a  method  and  an  apparatus  for  pre-processing  stainless  steel  intended 
for  cold  rolling  and  capable  of  advantageously  manufacturing  cold-rolled  stainless  steel  strip  exhibiting  an 

5  excellent  surface  luster;  see  EP-A  0  292  313 
More  specifically,  the  present  invention  relates  to  an  improvement  in  a  method  of  pre-processing  a  hot 

coil  made  of  stainless  steel  prior  to  cold  rolling,  and,  more  particularly,  to  an  improvement  in  the  A.P. 
(Annealing  and  Pickling)  line. 

io  Description  of  the  Background  Art 

Cold-rolled  stainless  steel  strip  has  been  manufactured  by  pickling  hot  rolled-stainless  steel  strip  after 
annealing;  cold  rolling  the  hot-rolled  stainless  steel  strip  without  treating  the  surface  which  has  been  pickled; 
annealing  and  pickling  the  cold-rolled  stainless  steel  or  bright-annealing  the  same;  and  temper  rolling  at  a 

75  reduction  ratio  of  1  .2  %  or  less. 
Since  ferritic  stainless  steel  strips  represented  by  JIS  SUS430  are  usually  used  without  additional 

processing  after  temper  rolling,  a  satisfactory  surface  luster  is  required.  On  the  other  hand,  austenitic 
stainless  steel  strips  represented  by  JIS  SUS304  are  usually  subjected  to  buffing  after  temper  rolling  in 
order  to  obtain  an  excellent  surface  luster. 

20  Therefore,  it  is  necessary  to  process  the  strip  in  the  case  of  both  ferritic  and  austenitic  stainless  steel 
after  temper  rolling  has  been  completed  to  obtain  low  surface  roughness.  In  the  case  where  the  cold  rolling 
is  conducted  by  using  a  small-diameter  work  roll  such  as  a  Sendzimir  mill,  a  method  in  which  the 
roughness  of  the  work  roll  is  reduced  has  been  disclosed  in,  for  example,  Japanese  Patent  Publication  No. 
57-13362.  However  in  such  a  method,  the  surface  lustre  of  the  final  product  is  insufficient  since  excessive 

25  roughness,  which  is  observed  on  the  surface  of  the  steel  strip  after  hot  rolling,  remains  even  after 
completion  of  cold  rolling. 

On  the  other  hand,  a  tandem  mill  rolling  method  using  a  large  diameter  work  roll  (having  a  diameter 
larger  than  150  mm<#>)  has  been  employed,  enabling  cold-rolled  stainless  steel  strips  to  be  efficiently 
manufactured  by  considerably  shortening  the  rolling  time.  However  this  method,  in  common  with  the  above 

30  method  which  uses  a  Sendzimir  mill,  suffers  the  disadvantage  that  excessive  roughness  remains  on  the 
surface  of  the  hot  rolled  steel  strip  after  annealing,  even  after  cold  rolling.  Worse  still,  in  the  tandem  mill 
rolling  method  the  degree  of  roughness  becomes  excessive  in  comparison  to  the  degree  of  roughness 
caused  by  rolling  with  the  Sendzimir  mill.  Therefore,  the  products  manufactured  by  the  tandem  mill  rolling 
method  cannot  be  used  when  surface  lustre  is  required. 

35  In  order  to  overcome  the  problems  referred  to  above,  a  method  has  been  disclosed  in  which  the 
diameters  of  the  work  rolls  are  combined  so  as  to  realize  the  desired  effect.  This  has  been  disclosed  in,  for 
example,  Japanese  Patent  Laid-Open  No.  61-49701.  Also  according  to  this  method,  as  in  Japanese  Patent 
Publication  No.  57-13362,  excessive  roughness  remains  on  the  surface  of  steel  strip  which  has  been 
annealed  and  pickled  after  hot  rolling  and  after  cold  rolling. 

40 
SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a  method  for  manufacturing  cold-rolled  stainless  steel 
strip  exhibiting  excellent  lustre  on  the  surface  thereof.  More  specifically,  a  pre-processing  method  is 

45  provided  which  is  capable  of  efficiently  removing  excessive  roughness  from  the  surface  of  the  steel  strip, 
excessive  roughness  being  generated  when  the  hot-rolled  steel  strip  is  annealed  and  pickled. 

A  second  object  of  the  present  invention  is  to  provide  a  method  for  pre-processing  a  material  using  a 
cold  tandem  mill  for  the  purpose  of  producing  a  stainless  steel  strip  exhibiting  excellent  surface  lustre 
thereof. 

50  A  further  object  of  the  present  invention  is  to  provide  an  apparatus  with  which  the  above-described  pre- 
processing  can  be  efficiently  conducted. 

Further  objects  of  the  present  invention  will  be  apparent  when  reading  the  specification  of  the  present 
invention. 

According  to  one  aspect  of  the  present  invention,  there  is  provided  a  method  for  treating  stainless  steel 
55  strip  including: 

a)  subjecting  the  steel  strip  to  a  preliminary  treatment  which  comprises  the  steps: 
i)  annealing  and  pickling  the  stainless  steel  strip  after  hot  rolling, 
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ii)  applying  a  liquid  lubricant  to  the  surfaces  of  the  work  rolls  to  provide  a  film  of  lubricant  having  a 
thickness  of  not  more  than  1u.m,  and 
iii)  rolling  the  stainless  steel  strip  at  a  reduction  of  more  than  5%,  and 

b)  subjecting  the  preliminary  treated  steel  strip  to  cold  rolling. 
5  According  to  another  aspect  of  the  present  invention  there  is  provided  an  apparatus  for  treating 

stainless  steel  strip  comprising: 
a)  means  for  annealing  and  pickling  the  steel  strip, 
b)  rolling  means  wherein  work  rolls  are  arranged  in  two  or  more  stages, 
c)  means  for  applying  liquid  lubricant  to  the  work  rolls  such  that  the  resulting  lubricant  film  present  on 

io  the  work  rolls  has  a  thickness  of  not  more  than  1u.m,  and 
d)  means  for  cold  rolling  the  rolled  stainless  steel  strip. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

is  Fig.  1  is  a  schematic  view  which  illustrates  an  embodiment  of  an  apparatus  according  to  the  present 
invention;  and 
Fig.  2  is  a  schematic  view  which  illustrates  an  embodiment  of  a  pre-processing  rolling  mill  according  to 
the  present  invention. 

20  PREFERRED  EMBODIMENTS  OF  THE  INVENTION 

An  embodiment  of  the  present  invention  will  be  described  with  reference  to  the  drawings. 
Referring  at  first  briefly  to  Fig.  1,  the  apparatus  shown  comprises  an  annealing  pickling  device  2  for  hot- 

rolled  stainless  strip  and  a  rolling  mill  1  capable  of  cold-rolling  the  strip  at  a  reduction  ratio  exceeding  5  %. 
25  The  annealing  and  pickling  of  the  hot-rolled  steel  strip  are  conducted  by  the  annealing-pickling  device  2. 

That  is,  the  steel  strip  rewound  from  a  pay-off  reel  3  is  annealed  in  a  continuous  annealing  furnace  8,  and 
the  scales  on  the  surface  are  removed  by  a  mechanical  descaling  device  10  before  the  strip  is  pickled  in  a 
pickling  tank  11.  According  to  the  present  invention,  the  steel  strip  which  has  been  pickled  in  the  pickling 
tank  11  is  rolled  by  rolls  16  of  the  low-pressure  rolling  device  1  on  which  there  is  a  thin  layer  of  liquid 

30  lubricant  of  a  thickness  of  1  urn  or  less,  and  the  rolling  is  applied  at  a  reduction  ratio  exceeding  5%;  this 
rolling  being  conducted  prior  to  the  usual  cold  rolling.  As  a  result,  the  degree  of  roughness  of  the  surface  of 
the  steel  strip  caused  by  pickling  can  be  reduced  prior  to  the  regular  cold-rolling  operation.  Therefore,  steel 
strip  exhibiting  reduced  surface  roughness  and  excellent  surface  luster  can  be  obtained. 

It  has  now  been  found  that  the  surface  roughness  of  steel  strip  which  has  been  cold-rolled  is  influenced 
35  by  residual  surface  roughness  (derived  from  the  precursor  steel  strip  which  had  not  been  cold-rolled).  In 

other  words,  steel  strip  which  has  been  annealed  and  pickled  after  hot  rolling  retains  some  residual 
roughness  even  after  cold  rolling. 

The  causes  of  this  are  as  follows:  The  surface  roughness  of  the  hot  rolled  steel  strip  shows  excessive 
average  roughness  Ra  of  2  to  4  urn  immediately  after  annealing  and  pickling,  due  to  a  mechanical 

40  descaling  processing  such  as  a  shot  blast  or  due  to  acid  pickling.  When  a  steel  strip  which  has  been  thus 
annealed  and  pickled  is  subsequently  cold-rolled,  a  large  quantity  of  rolling  oil  is  usually  supplied  to  the 
surfaces  of  the  rolls  before  the  rolls  come  into  contact  with  the  material.  Thus,  lubrication  and  cooling  of  the 
surface  of  the  steel  strip  and  the  surfaces  of  the  rolls  occur  simultaneously  so  that  galling  flaws  such  as 
heat  streaks  are  prevented.  As  a  result,  the  rolling  of  the  steel  strips  can  be  conducted  stably. 

45  However,  a  large  quantity  of  rolling  oil  having  a  thickness  of  more  than  several  urns  adheres  to  the 
surface  of  the  steel  strip  on  the  supply  side  of  the  cold  rolling  rolls,  The  adhered  rolling  oil  occupyies  and 
remains  in  excessively  large  pits  formed  on  the  surface  of  the  steel  strip  during  the  annealing  and  pickling 
steps  which  follow  hot  rolling.  The  steel  strip,  together  with  the  remaining  rolling  oil  in  its  pits,  is  then  rolled, 
the  oil  remaining  in  the  pits  while  the  rolls  and  the  steel  strip  are  positioned  in  contact  with  each  other. 

50  In  general,  liquid,  such  as  rolling  oil,  is  extremely  difficult  to  compress  in  comparison  to  a  gas  such  as 
air.  Therefore,  the  pits  in  which  the  rolling  oil  is  enclosed  are  inevitably  retained  even  after  completion  of  the 
rolling  process.  As  a  result,  in  the  conventional  method  the  surface  roughness  of  the  steel  strip  after  cold 
rolling  is  the  same  as  it  was  before  cold  rolling.  Therefore,  the  surface  luster  of  the  product  is  harmed 
considerably. 

55  It  has  been  discovered  that  steel  strip  exhibiting  excellent  surface  luster  can  be  obtained  by  smoothing 
the  surface  of  steel  strip  before  it  has  been  cold-rolled. 

The  inventors  have  discovered  that  it  is  necessary  for  the  steel  strip  to  be  subjected  to  substantially  oil- 
free  rolling  in  which  there  is  no  use  of  any  liquid  such  as  rolling  oil.  The  substantially  non-lubricated  rolling 
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is  conducted  prior  to  cold  rolling.  However,  completely  oil-free  rolling  causes  the  friction  coefficient  to  be 
raised  excessively  and  galling  occurs  between  the  rolls  and  the  steel  strip.  As  a  result,  the  load  required  for 
rolling  becomes  too  large,  and  the  desired  rolling  cannot  be  conducted. 

Therefore,  the  inventors  discovered  the  present  invention  after  studying  a  method  of  pre-processing 
5  stainless  steel  strips  with  which  the  following  two  necessary  factors  can  be  simultaneously  satisfied: 

(1)  that  the  rolls  and  the  steel  strip  are  protected  from  galling  at  the  time  of  the  pre-processing  rolling 
operation. 
(2)  The  rough  portions  on  the  surface  of  the  steel  strip  after  annealing  and  pickling  can  be  reduced  to  a 
size  which  is  sufficient  for  subsequent  cold  rolling  by  pre-processing. 

io  The  rough  portions  on  the  surface  of  the  steel  strip  which  has  been  annealed  and  pickled  after  hot 
rolling  can  be  satisfactorily  reduced,  since  galling  can  be  prevented  by  lubrication  with  an  oil  of  reduced 
thickness.  The  inventors  have  found  that  the  above-described  rough  portions  on  the  surface  of  the  steel 
strip  can  be  sufficiently  reduced  by  making  the  film  thickness  1  urn  or  less,  preferably,  0.5  urn  or  less.  If 
the  film  thickness  exceeds  1  urn,  excessive  rough  portions  remain  which  cannot  be  removed  by 

is  subsequent  cold  rolling. 
It  is  preferable  that  materials  possessing  galling  preventing  performance,  and  capable  of  reducing  the 

rough  portions  on  the  surface,  be  used  when  thin  film  lubrication  is  conducted.  These  materials  include  as 
water,  skin-pass  oil,  rolling  oil,  rolling  oil  emulsion  or  the  like.  It  is  further  preferable  that  a  liquid  lubricant 
having  a  viscosity  of  1  to  15  centi-stokes  be  used.  It  is  necessary  to  conduct  the  pre-processing  rolling  at  a 

20  reduction  ratio  exceeding  5  %. 
It  has  been  experimentally  determined  that  the  surface  luster  cannot  be  substantially  improved  when 

the  pre-processing  rolling  is  conducted  at  a  reduction  ratio  of  5  %  or  less  in  any  kind  of  rolling  using  small 
work  rolls  such  as  those  in  a  Sendzimir  mill  or  the  like,  or  by  rolling  using  large  work  rolls  such  as  a  cold 
tandem  mill  or  the  like,  or  by  their  combination.  Furthermore,  it  has  been  confirmed  that  the  surface  luster 

25  can  be  significantly  improved  if  the  rolling  reduction  ratio  exceeds  5  %. 
If  the  rolling  reduction  ratio  exceeds  20  %,  seizure  takes  place  between  the  rolls  and  the  material  to  be 

rolled.  Therefore,  it  is  preferable  that  the  rolling  reduction  ratio  be  20  %  or  less. 
The  operation  of  a  processing  apparatus  according  to  the  present  invention  will  now  be  described,  with 

reference  to  the  drawings,  together  with  a  modification. 
30  Hot-rolled  stainless  steel  strip  5  (Fig.  1)  is  set  to  pay-off  reel  3,  and  head  end  portion  of  the  stainless 

steel  strip  5  is  sheared  by  shear  7  and  joined  to  the  tail  end  of  a  stainless  steel  strip  which  has  already 
passed  through  pay-off  reel  3,  this  connection  being  established  by  using  welding  machine.  Then,  the  thus 
connected  hot-rolled  steel  strip  5  is  passed  through  inlet-side  looper  13  before  being  annealed  by 
continuous  annealing  furnace  8.  The  thus  annealed  steel  strip  is  cooled  down  in  cooling  zone  9.  A  portion  of 

35  the  oxidized  scale  on  the  surface  of  the  steel  strip  is  then  removed  by  mechanical  descaling  device  10.  The 
oxidized  scale  is  perfectly  removed  by  acid  pickling  tank  11.  Then,  the  steel  strip  is  subjected  to  pre- 
processing  rolling  at  a  reduction  ratio  exceeding  5  %  with  mill  1  after  the  steel  strip  has  passed  through  a 
rinsing  device,  drier  12,  and  outlet  looper  13.  The  thus  pre-processed  steel  strip  is  wound  on  tension  reel  4 
and  can  subsequently  be  cold-rolled. 

40  Fig.  2  is  a  view  which  illustrates  an  embodiment  of  pre-processing  mill  1  according  to  the  present 
invention.  Liquid  lubricant,  supplied  through  nozzle  15  on  the  downstream  side  of  the  roll  relative  to  mill  1, 
is  adhered  to  work  roll  16  while  cooling  down  work  roll  16. 

Mill  1  may  comprise  either  a  vertical  type  mill  or  a  cluster  type  mill  if  it  has  a  roll  arrangement 
consisting  of  two  or  more  stages.  One  or  a  plurality  of  the  mills  may  be  present.  In  order  to  obtain 

45  satisfactory  flatness,  the  mill  may  be  of  a  type  exhibiting  shape  control  performance. 
Mill  1  must  have  the  upstream  surfaces  of  its  rolls  supplied  with  liquid  lubricant  at  a  thickness  of  1  urn 

or  less  prior  to  contact  with  the  steel  strip  in  order  to  conduct  the  pre-processing  according  to  the  present 
invention.  The  liquid  lubricant  may  be  applied  by  using  a  roll  coater  or  the  like  in  the  case  where  the  mill 
has  a  two-stage  roll  arrangement.  In  the  case  where  the  mill  has  a  roll  arrangement  consisting  of  four  or 

50  more  stages,  the  above-described  object  can  be  advantageously  achieved  in  an  extremely  simple  operation 
control  using  a  thin  film  of  the  lubricant  which  has  been  supplied  from  the  outlet  side  of  the  mill  1  and 
introduced  between  the  work  roll  and  its  neighbouring  roll,  as  shown  in  Fig.  2.  According  to  this  structure, 
the  lubricant  can  be  distributed  widthwise  between  the  rolls  so  that  uniform  lubricant  distribution  can  be 
obtained. 

55  The  liquid  lubricant  is  drawn  by  vacuum  at  the  double-wall  outer  shell  of  jacket  20  so  that  it  is  drawn  out 
by  pipe  19.  A  large  portion  of  the  liquid  lubricant  adhered  to  the  surface  of  the  rolls  is  removed  between 
work  roll  16  and  neighbouring  roll  17  during  the  rotation  of  the  rolls.  A  portion  of  the  liquid  lubricant  is 
uniformly  distributed  and  introduced  between  the  rolls.  Then,  the  liquid  lubricant  delivered  from  the  space 
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between  the  rolls  is  divided  between  the  surface  of  work  roll  16  and  of  neighboring  roll  17  so  that  only  the 
thin  layer  of  liquid  lubricant  adhered  to  the  surface  of  work  roll  16  is  introduced  into  the  space  between 
stainless  steel  strip  18  and  work  roll  16. 

Although  Fig.  2  illustrates  a  jacket  nozzle  spray  using  a  jacket  as  an  example  of  a  liquid  supply  device 
5  on  the  outlet  side  of  the  mill,  a  variety  of  modifications  can  be  employed  such  as  atomizing  the  liquid 

lubricant  or  applying  the  same  by  using  a  roll  coater  provided  on  the  outlet  side  of  the  mill,  as  an  alternative 
to  the  nozzle  spray. 

A  structure  in  which  air  is  sprayed  or  another  structure  in  which  a  wiper  is  provided  may  be  employed 
in  order  to  cause  the  thickness  of  the  liquid  lubricant  adhered  to  the  surface  of  the  work  roll  on  the  inlet  side 

io  of  the  mill  to  be  further  reduced. 

EXAMPLES 

The  apparatus  and  method  according  to  the  present  invention  were  subjected  to  numerous  tests.  As  an 
is  example  of  the  annealed  and  pickled  ferritic  stainless  steel,  SUS430  steel  strip  was  used.  As  an  example  of 

the  austenitic  stainless  steel,  SUS304  steel  strip  was  used.  Pre-processing  in  accordance  with  this  invention 
was  conducted  at  reduction  ratios  shown  in  Tables  1  to  3,  as  will  be  discussed  in  detail  hereinafter,  by 
using  skin-pass  oil,  water,  cold  rolling  oil,  and  cold  rolling  oil  emulsion  respectively  as  the  liquid  lubricants. 
Then,  cold  rolling  was  conducted  before  final  annealing  and  pickling  or  bright  annealing.  Then,  the  samples 

20  were  subjected  to  the  skin  pass  rolling.  The  SUS304  steel  strips  which  had  been  subjected  to  final 
annealing  and  pickling  were  subjected  to  buffing  under  the  same  conditions  after  skin  pass  rolling. 

Table  1  shows  the  results  of  cold  rolling  conducted  by  using  a  large-diameter  work  roll  of  a  cold 
tandem  mill,  while  Table  2  shows  the  results  of  cold  rolling  conducted  by  using  a  small-diameter  work  roll 
of  a  Sendzimir  mill.  Table  3  shows  the  results  of  an  experiment  in  which  the  steel  strip  was  cold-rolled  by 

25  using  the  Sendzimir  mill  after  cold  rolling  by  using  a  cold  tandem  mill. 
Tables  1  to  3  also  show  the  results  of  visual  checks  of  the  surface  luster  of  the  above-described  cold- 

rolled  stainless  steel  strips.  The  evaluations  of  the  visual  checks  were  conducted  in  accordance  with  the 
criterion  on  surface  luster  arranged  to  be  5  degrees  from  Special  A,  and  A  to  D.  Furthermore,  the  results  of 
the  visual  check  of  a  cold  rolled  stainless  steel  strip  manufactured  by  a  conventional  manufacturing  method 

30  and  apparatus  are  simultaneously  shown. 
As  clearly  shown  from  Tables  1  to  3,  the  cold  rolled  stainless  steel  strips  manufactured  after  pre- 

processing  by  the  method  and  the  apparatus  according  to  the  present  invention  displayed  excellent  surface 
luster  in  manufacturing  processes  such  as  rolling  conducted  by  using  large-diameter  work  rolls  such  as  the 
cold  tandem  mill,  rolling  conducted  by  small-diameter  work  rolls  such  as  in  a  Sendzimir  mill,  or  their 

35  combination,  in  any  of  the  cases  in  which  the  ferritic  SUS430  steel  strip  or  the  austenitic  SUS304  steel  strip 
was  used.  Therefore,  it  is  apparent  that  the  method  and  the  apparatus  according  to  the  present  invention  is 
significantly  effective  to  improve  the  surface  luster. 

Effect  of  the  Invention 
40 

As  described  above,  the  cold-rolled  stainless  steel  strip  manufactured  after  pre-processing  by  the 
apparatus  and  method  according  to  the  present  invention  exhibits  excellent  surface  luster  in  comparison  to 
that  of  cold-rolled  stainless  steel  manufactured  by  the  conventional  apparatus  and  the  method.  In  particular, 
the  steel  strip  manufactured  by  the  conventional  apparatus  and  method  displays  unsatisfactory  surface 

45  luster  in  the  case  where  rolling  is  conducted  by  a  large-diameter  work  roll  such  as  a  cold  tandem  mill  or  the 
like.  Since  generally  cold-rolled  stainless  steel  strips  are  required  to  exhibit  excellent  surface  luster,  the 
rolled  products  manufactured  by  using  the  large-diameter  work  roll  according  to  conventional  methods  and 
apparatus  have  been  impossible  to  employ.  However,  using  the  present  apparatus  and  the  method,  a 
surface  luster  which  had  been  achieved  by  using  the  Sendzimir  mill  can  be  obtained.  Therefore,  high 

50  quality  products  can  be  efficiently  manufactured  by  using  the  tandem  mill,  which  has  been  designed  for 
mass  production. 

55 
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Claims 

1.  A  method  for  treating  stainless  steel  strip  (18)  including: 
a)  subjecting  the  steel  strip  to  a  preliminary  treatment  which  comprises  the  steps: 
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i)  annealing  and  pickling  the  stainless  steel  strip  after  hot  rolling, 
ii)  applying  a  liquid  lubricant  to  the  surfaces  of  the  work  rolls  to  provide  a  film  of  lubricant  having 
a  thickness  of  not  more  than  1u.m,  and 
iii)  rolling  the  stainless  steel  strip  at  a  reduction  of  more  than  5%,  and 

5  b)  subjecting  the  preliminary  treated  steel  strip  to  cold  rolling. 

2.  A  method  as  claimed  in  claim  1  wherein  the  thickness  of  the  lubricant  film  is  not  more  than  0.5u.m. 

3.  A  method  as  claimed  in  claim  1  or  2  wherein  the  reduction  ratio  is  not  more  than  20%. 
10 

4.  A  method  as  claimed  in  claims  1,  2  or  3  wherein  the  lubricant  is  selected  from  water,  skin-pass  oil, 
rolling  oil  and  rolling  oil  emulsion. 

5.  A  method  as  claimed  in  any  preceding  claim  wherein  the  viscosity  of  the  lubricant  is  1  to  15cst. 
15 

6.  A  method  as  claimed  in  any  preceding  claim,  wherein  the  cold  rolling  is  cold  tandem  rolling. 

7.  An  apparatus  for  treating  stainless  steel  strip  (18)  comprising: 
a)  means  for  annealing  and  pickling  the  steel  strip, 

20  b)  rolling  means  (16,  17)  wherein  work  rolls  (16)  are  arranged  in  two  or  more  stages, 
c)  means  for  applying  liquid  lubricant  (15,  19,  20)  to  the  work  rolls  such  that  the  resulting  lubricant 
film  present  on  the  work  rolls  has  a  thickness  of  not  more  than  1u.m,  and 
d)  means  for  cold  rolling  the  rolled  stainless  steel  strip. 

25  Patentanspriiche 

1.  Verfahren  zur  Behandlung  eines  rostfreien  Bandstahls  (18),  welches  umfaBt: 
a)  Vorbehandlung  des  Bandstahls,  die  die  Schritte  umfaBt: 

i)  Gluhen  und  Beizen  des  rostfreien  Bandstahls  nach  dem  Warmwalzen, 
30  ii)  Auftragen  eines  flussigen  Schmiermittels  auf  die  Oberflachen  der  Arbeitswalzen,  so  daf3  ein 

Film  des  Schmiermittels  mit  einer  Dicke  von  nicht  mehr  als  1  urn  gebildet  wird,  und 
iii)  Walzen  des  rostfreien  Bandstahls  mit  einer  Reduktion  von  mehr  als  5%,  und 

b)  Kaltwalzen  dieses  vorbehandelten  Bandstahls. 

35  2.  Verfahren  nach  Anspruch  1  ,  wobei  die  Dicke  des  Schmiermittelfilms  nicht  mehr  als  0,5  urn  betragt. 

3.  Verfahren  nach  Anspruch  1  oder  2,  wobei  wobei  der  Reduktionsgrad  nicht  mehr  als  20%  betragt. 

4.  Verfahren  nach  Anspruch  1,  2  oder  3,  wobei  das  Schmiermittel  aus  Wasser,  Dressierol,  Walzol  und 
40  einer  Walzolemulsion  ausgewahlt  ist. 

5.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  wobei  die  Viskositat  des  Schmiermittels  1  bis  15 
cSt  betragt. 

45  6.  Verfahren  nach  einem  der  vorstehenden  Anspruche,  wobei  das  Kaltwalzen  ein  Tandemkaltwalzen  ist. 

7.  Vorrichtung  zur  Behandlung  von  rostfreiem  Bandstahl  (18),  welche  umfaBt: 
a)  eine  Einrichtung  zum  Tempern  und  Beizen  des  Bandstahls, 
b)  eine  Einrichtung  zum  Walzen  (16,  17),  bei  der  die  Arbeitswalzen  (16)  in  zwei  oder  mehr  Stufen 

50  angeordnet  sind, 
c)  eine  Einrichtung  zum  Aufbringen  eines  flussigen  Schmiermittels  (15,  19,  20)  auf  die  Arbeitswal- 
zen,  so  daf3  der  auf  den  Arbeitswalzen  vorhandene  resultierende  Schmiermittelfilm  eine  Dicke  von 
nicht  mehr  als  1  urn  hat,  und 
d)  eine  Einrichtung  zum  Kaltwalzen  des  gewalzten  rostfreien  Bandstahls. 

55 
Revendicatlons 

1.  Procede  de  traitement  d'une  bande  d'acier  inoxydable  (18),  comprenant  les  etapes  consistant  a  : 
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a)  soumettre  la  bande  d'acier  a  un  traitement  preliminaire  qui  comporte  les  etapes  consistant  a  : 
i)  recuire  et  decaper  la  bande  d'acier  inoxydable  apres  laminage  a  chaud, 
ii)  appliquer  un  lubrifiant  liquide  aux  surfaces  des  cylindres  de  travail  pour  deposer  une  pellicule 
de  lubrifiant  ayant  une  epaisseur  non  superieure  a  1  urn,  et 
iii)  laminer  la  bande  d'acier  inoxydable  a  une  reduction  non  superieure  a  5%,  et 

b)  soumettre  la  bande  d'acier  ayant  subi  un  traitement  preliminaire  a  un  laminage  a  froid. 

Procede  selon  la  revendication  1,  dans  lequel  I'epaisseur  de  la  pellicule  de  lubrifiant  n'est  pas 
superieure  a  0,5  m. 

Procede  selon  la  revendication  1  ou  2,  dans  lequel  le  rapport  de  reduction  n'est  pas  superieur  a  20%. 

Procede  selon  les  revendications  1,  2  ou  3,  dans  lequel  le  lubrifiant  est  choisi  parmi  I'eau,  I'huile 
pelliculaire,  I'huile  de  laminage  et  une  emulsion  d'huile  de  laminage. 

Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  la  viscosite  du  lubrifiant 
est  de  1  a  1  5  est. 

Procede  selon  I'une  quelconque  des  revendications  precedentes,  dans  lequel  le  laminage  a  froid  est  un 
laminage  a  froid  en  tandem. 

Dispositif  de  traitement  d'une  bande  d'acier  inoxydable  (18)  comportant  : 
a)  des  moyens  pour  recuire  et  decaper  la  bande  d'acier, 
b)  des  moyens  de  laminage  (16,  17)  dans  lesquels  les  cylindres  de  travail  (16)  sont  disposes  en 
deux  ou  plusieurs  etages, 
c)  des  moyens  pour  appliquer  un  lubrifiant  liquide  (15,  19,  20)  aux  cylindres  de  travail  de  telle  sorte 
que  la  pellicule  de  lubrifiant  resultante  presente  sur  les  cylindres  de  travail  possede  une  epaisseur 
non  superieure  a  1  urn,  et 
d)  des  moyens  pour  laminer  a  froid  la  bande  d'acier  inoxydable  laminee. 
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