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Description 

This  invention  relates  to  surface-treated  steel 
strips  or  sheets  from  which  seam-welded  cans  are 
produced,  and  more  particularly,  to  surface- 
treated  steel  strips  or  sheets  having  such 
improved  weldability  as  to  permit  can  bodies  to 
be  joined  into  food  cans  by  electric  resistance 
seam  welding. 

Among  food  can-forming  materials  there  have 
been  most  widely  used  tin-coated  steel  strips 
generally  called  tin  plates.  In  order  to  join  the 
mating  edges  of  a  can  body,  conventional  solder- 
ing  techniques  were  previously  used.  Because  of 
the  toxicity  of  lead  contained  in  conventional 
solder,  pure  tin  solder  has  recently  become  preva- 
lent.  The  pure  tin  solder,  however,  has  a  technical 
problem  in  making  a  joint  because  of  inferior 
wetability  during  the  soldering  process  and  is  so 
expensive  as  to  create  the  economic  problem  of 
increased  manufacture  cost. 

On  the  other  hand,  in  recent  years,  food  con- 
tainers  have  enjoyed  the  development  of  inex- 
pensive,  competitive  materials  such  as  polyethy- 
lene,  aluminum,  glass,  processed  paper  and  the 
like.  Despite  their  significantly  improved  corro- 
sion  resistance  among  other  advantages,  tin  plate 
cans  having  expensive  tin  thickly  coated  thereon 
to  a  coating  weight  of  as  great  as  2.8  to  1  1.2  g/m2 
require  a  relatively  high  cost  of  manufacture  and 
have  encountered  severe  competition. 

In  order  to  overcome  the  above-described 
drawbacks  of  tinplate  cans,  electric  resistance 
welding  of  can  bodies  has  recently  replaced  the 
conventional  soldering  technique  and  become 
widespread.  There  is  the  need  for  can-forming 
steel  compatible  with  electric  resistance  welding. 

In  addition  to  tinplate  discussed  above,  tin-free 
steel  of  chromium  type  is  another  typical  example 
of  conventional  can-forming  steel.  The  tin-free 
steel  is  prepared  by  carrying  out  an  electrolytic 
chromate  treatment  on  steel  to  form  a  layer  of 
metallic  chromium  and  hydrated  chromium 
oxides  on  the  surface.  Since  the  relatively  thick 
hydrated  chromium  oxide  film  on  the  surface  has 
a  relatively  high  electric  resistance,  the  chro- 
mated  steel  is  ineffectively  welded  to  form  a  weld 
of  insufficient  strength  and  thus  unsuitable  as 
welded  can-forming  steel  despite  its  economic 
advantage. 

Since  other  can-forming  materials  are  also 
inadequate  as  welded  can-forming  material,  a 
variety  of  proposals  have  been  made.  One 
example  is  nickel-plated  steel,  typically  "Nickel- 
Lite"  announced  by  National  Steel  Corporation  of 
the  U.S.  which  is  prepared  by  plating  a  steel  strip 
with  nickel  to  a  thickness  of  about  0.5  g/m2 
followed  by  a  conventional  chromate  treatment. 
Inferior  adhesion  of  lacquer  and  inferior  weldabil- 
ity  in  high  speed  welding  at  30  m/min.  or  higher 
have  limited  the  spread  of  this  nickel-plated  steel. 

Another  example  is  "Tin  Alloy"  announced  by 
Jones  &  Laughlin  Steel  Corporation  of  the  U.S. 
This  is  prepared  by  thinly  coating  a  steel  strip  with 
tin  to  a  thickness  of  about  0.6  g/m2  and  effecting 

tin  reflow  or  flow  melting  followed  by  a  conven- 
tional  chromate  treatment.  Unfortunately,  rust 
resistance,  lacquer  adhesion  and  weldability  are 
insufficient. 

5  In  general,  can-forming  steel  sheets  intended 
for  electric  resistance  welding  are  required  to 
exhibit  improved  weldability  and  corrosion 
resistance  after  lacquering.  These  requirements 
will  be  explained  in  detail.  There  must  be  an 

w  optimum  welding  electric  current  range  within 
which  a  weld  zone  having  sufficient  weld  strength 
is  provided  at  the  end  of  welding  without  any 
weld  defects  such  as  so-called  "splashes".  Since 
welded  cans  are  filled  with  foodstuffs  after 

15  lacquer  coating,  the  underlying  steel  must  have 
sufficient  adhesion  to  lacquer  to  take  full  advan- 
tage  of  the  corrosion  prevention  of  the  lacquer 
film.  Furthermore,  despite  defects  unavoidably 
occurring  in  a  lacquer  film,  the  improved  corro- 

20  sion  resistance  of  the  underlying  steel  itself  must 
prevent  corrosion  from  proceeding. 

Earlier  European  application  EP—  A—  0  131  274 
designating  DE,  FR  and  GB  discloses  a  process  for 
preparing  a  surface-treated  steel  strip  adapted  for 

25  electric  resistance  welding.  In  a  first  step  a  first 
layer  of  iron-nickel  alloy  is  formed  on  a  steel  strip, 
said  first  layer  having  a  weight  ratio  of  Ni/(Fe+Ni) 
in  the  range  between  0.02  and  0.50  and  a  thick- 
ness  of  1  to  500  nm.  Then,  a  second  layer  of  tin  or 

30  iron-tin-nickel  alloy  is  formed  on  said  first  layer  by 
tin  plating  to  a  coating  weight  of  0.1  to  1  g/m2  of 
tin  and  optionally,  causing  the  tin  to  reflow  by 
heating.  Finally,  a  third  layer  is  formed  on  said 
second  layer  by  effecting  an  electrolytic  chromate 

35  treatment,  said  third  layer  consisting  essentially 
of  metallic  chromium  and  hydrated  chromium 
oxide  in  a  total  amount  of  5  to  20  mg/m2  calcu- 
lated  as  elemental  chromium. 

Further,  prior  art  document  FR  —  A  —  2  385  818 
40  discloses  tin  plating  of  steel  sheets  which  com- 

prises  applying  a  thin  layer  of  tin  on  to  the  steel 
surface,  said  thin  layer  having  a  thickness  of  0.12 
urn  or  less  and  preferably  0.07  urn.  Next  the 
tinned  sheet  is  subjected  to  a  tin  reflow  treatment 

45  whereby  the  tin  layer  is  melted  and  reflown  on  the 
steel  surface.  In  this  way,  the  tin  layer  is  micropor- 
ous  which  favours  the  adhesion  of  a  passivation 
film  and  of  lacquer  film  deposited  thereupon. 
Further,  to  improve  its  corrosion  resistance  the 

so  tinned  sheet  is  covered  with  a  chromium-based 
passivation  layer. 

It  is  an  object  of  the  present  invention  to 
provide  a  novel  and  improved  surface-treated 
steel  strip  which  can  be  seam  welded  into  cans 

55  without  the  above-mentioned  drawbacks  and  has 
improved  weldability,  corrosion  resistance  after 
lacquering,  and  lacquer  adhesion. 

According  to  the  present  invention,  there  is 
provided  a  surface-treated  steel  strip  seam  weld- 

so  able  into  cans,  comprising 
a  steel  substrate, 
a  plurality  of  islands  of  metallic  tin  distributed 

on  one  major  surface  of  the  steel  substrate,  and 
a  chromate  coating  deposited  on  the  substrate 

35  major  surface  to  cover  the  tin  islands  and  consist- 



:P  0  163  048  B1 

ng  essentially  of  hydrated  chromium  oxides  or 
netallic  chromium  and  hydrated  chromium 
>xides,  said  surface  treated  steel  strip  seam  being 
:haracterized  in  that  each  of  the  tin  islands  has  a 
iurface  area  of  1  to  800,000  urn2  and  a  thickness  of 
).007  to  0.70  um  and  the  tin  islands  occupy  20  to 
i0%  of  the  area  of  the  substrate  major  surface. 

According  to  the  present  invention  there  is 
urther  provided  a  surface-treated  steel  strip  seam 
veldable  into  cans,  comprising 

a  steel  substrate, 
a  nickel  diffused  layer  formed  as  an  inactivated 

ayer  in  one  major  surface  of  the  steel  substrate 
ind  having  a  weight  ratio  of  Ni/(Ni+Fe)  of  0.50  or 
ess  and  a  thickness  of  500  nm  or  less,  and 

an  Fe-Ni-Sn  alloy  layer  on  the  nickel  diffused 
ayer, 

a  plurality  of  islands  of  metallic  tin  distributed  on 
jne  major  surface  of  the  steel  substrate,  said  Fe- 
Sll-Sn  alloy  layer  being  formed  between  the  nickel 
diffused  layer  and  the  tin  islands,  and 

a  chromate  coating  deposited  on  the  substrate 
najor  surface  to  cover  the  tin  islands  and  consist- 
ng  essentially  of  hydrated  chromium  oxides  or 
■netallic  chromium  and  hydrated  chromium 
axides  said  surface-treated  steel  strip  seam  being 
characterized  in  that  each  of  the  tin  islands  has  a 
surface  area  of  1  to  800,000  um2  and  a  thickness  of 
3.007  to  0.70  um  and  the  tin  islands  occupy  20  to 
30%  of  the  area  of  the  substrate  major  surface. 

The  chromate  coating  contains  chromium  in  a 
total  amount  of  not  more  than  30  mg/m2  and  the 
amount  of  hydrated  chromium  oxide  present 
ranges  from  3  to  25  mg/m2  of  elemental 
chromium. 

By  the  term  "islands"  used  herein  is  meant  that 
metallic  tin  is  deposited  on  the  steel  surface  in  an 
island  pattern,  including  that  (1)  islands  of  tin  are 
distributed  on  the  steel  surface  whereupon  some 
islands  may  be  discrete  and  some  may  be  inter- 
connected,  and  (2)  a  layer  of  tin  has  an  irregular 
surface  or  local  mesa  or  protrusions  are  distri- 
buted  over  a  very  thin  base  layer.  In  the  latter  case, 
the  local  protrusions  are  the  islands  as  defined 
herein.  Differently  stated,  the  very  thin  base  layer 
of  tin  can  be  neglected  because  of  its  thinness  (less 
than  0.007  um)  except  forthe  determination  of  the 
thickness  of  the  local  protrusions  or  islands.  The 
very  thin  base  layer  of  tin  need  not  be  continuous. 

Brief  description  of  the  drawings 
These  and  other  objects,  features,  and  advan- 

tages  of  the  present  invention  will  become 
apparent  from  the  following  description,  taken  in 
conjunction  with  the  accompanying  drawings,  in 
which: 

Figs.  1a  to  1c  are  cross-sectional  views  of  a  steel 
substrate  having  tin  islands  formed  by  different 
processes; 

Fig.  2a  is  a  cross-sectional  view  of  a  steel  strip 
having  an  even  layer  of  metallic  tin  according  to  a 
prior  art; 

Fig.  2b  is  a  cross-sectional  view  of  the  steel  strip 
of  Fig.  2a  after  it  is  heat  treated  at  210°C  for  20 
minutes; 

hig.  zc  is  a  cross-sectionai  view  ot  a  sieei  sinp 
having  islands  of  metallic  tin  according  to  the 
present  invention; 

Fig.  2d  is  a  cross-sectional  view  of  the  steel  strip 
5  of  Fig.  2c  after  it  is  heat  treated  at  210°C  for  20 

minutes;  and 
Fig.  3  is  a  photomicrograph  illustrating  the 

distribution  of  metallic  tin  islands  on  a  steel 
substrate  under  a  scanning  electron  microscope. 

•o  Making  a  number  of  experiments  to  examine  the 
weldability  of  surface-treated  steel  strips  destined 
to  be  seam  welded  into  cans,  we  have  found  that 
metallic  tin  contributes  to  an  improvement  in 
weldability,  particulary  in  high  speed  welding  at  40 

'5  to  60  m/min.  commonly  employed  in  commercial 
can  manufacture. 

More  illustratively,  metallic  tin  which  is 
deposited  on  a  steel  substrate  according  to  the 
present  invention  is  a  soft  metal.  When  contacted 

>o  with  a  welding  electrode  or  with  the  steel  strip 
itself,  the  metallic  tin  is  readily  deformed  to 
expand  the  area  of  contact,  thereby  reducing  the 
local  concentration  of  welding  current  at  the  initial 
of  welding  process.  Because  of  its  melting  point  as 

?5  low  as  232°C,  the  metallic  tin  is  readily  melted 
upon  welding  to  further  expand  the  contact  area 
and  to  facilitate  mutual  joint  of  metals  by  fusion. 
These  prevent  the  probable  occurrence  of 
"splashes"  due  to  local  welding  current  concen- 

30  tration  and  facilitate  formation  of  a  rigid  welding 
nugget,  eventually  extending  the  optimum  weld- 
ing  current  range. 

This  effect  of  metallic  tin  becomes  more  signifi- 
cant  in  high  speed  welding  at  speeds  of  40  to  60  ml 

35  min.  where  high  current  is  conducted  for  1  to  1.5 
msec,  to  form  one  nugget. 

It  is  due  to  the  presence  of  about  2.2  g/m2  of 
metallic  tin  that  #25  tinplate  (i.e.  a  tinplate  which 
would  desirably  have  a  tin  coating  weight  of  2.8  g/ 

40  m2  on  one  surface  of  the  substrate  and  may  have  a 
tin  coating  weight  of  at  least  2.25  g/m2)  has  a  wide 
optimum  welding  current  range. 

Further  examining  the  relationship  of  weldabil- 
ity  and  metallic  tin,  we  have  found  that  indepen- 

45  dent  of  the  type  of  substrate  metal,  the  presence  of 
at  least  0.007  um  thick  metallic  tin  on  the  surface 
permits  high  speed  welding  to  be  conducted  at  40 
to  60  m/min.  and  in  the  optimum  welding  current 
range  which  is  sufficiently  wide  in  commercial 

so  applications.  That  is,  the  provision  of  at  least  0.007 
p:m  thick  metallic  tin  on  the  surface  ensures 
improved  weldability. 

Seam  welded  cans  are  generally  formed  by 
coating  a  steel  sheet  with  lacquer  on  the  inside  or 

55  both  sides  thereof  before  it  is  seam  welded.  The 
coating  step  is  often  followed  by  lacquer  baking 
which  causes  the  metallic  tin  to  alloy  with  the 
substrate  metal  prior  to  the  welding  step.  The 
exact  amount  of  metallic  tin  available  in  welding  is 

so  thus  reduced.  This  means  that  the  amount  of 
metallic  tin  initially  deposited  must  be  in  excess  of 
the  amount  required  to  ensure  sound  welding.  The 
loss  of  metallic  tin  due  to  alloying  during  lacquer 
baking  is  inconstant  and  depends  on  the  type  of 

65  substrate  metal,  baking  temperature,  baking  time, 

3 
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and  the  number  of  lacquer  baking  steps.  For 
instance,  baking  at210°Cfor20  minutes  results  in  a 
loss  of  metallic  tin  of  about  0.07  um  in  thickness 
provided  that  the  substrate  metal  is  conventional 
steel  commonly  used  for  tinplate  manufacture. 
The  loss  of  metallic  tin  is  about  0.10  urn  in 
thickness  when  the  substrate  is  a  conventional 
tinplate-forming  steel  strip  plated  with  Ni  to  100 
mg/m2  (the  technique  of  plating  steel  with  an 
undercoat  has  been  attempted  to  improve  corro- 
sion  resistance). 

Inconveniently,  the  initial  amount  of  metallic  tin 
deposited  must  be  larger  than  the  effective  mini- 
mum  amount  of  metallic  tin  to  improve  weldability 
by  a  factor  of  several  or  ten  or  more  depending  on 
the  substrate  metal  type  and  baking  conditions, 
unnecessarily  increasing  the  cost. 

To  overcome  this  problem,  we  have  examined 
the  state  of  metallic  tin  on  steel  surface  to  find  that 
by  converting  the  metallic  tin  layer  into  ah  island 
pattern  or  a  layer  having  a  plurality  of  islands  or 
protruding  portions,  the  amount  of  metallic  tin 
required  can  be  saved  to  a  substantial  extent 
without  sacrifying  weldability.  This  benefit 
attributable  to  the  distribution  of  metallic  tin  in  a 
plural  island  pattern  is  also  obtained  even  through 
the  use  of  a  room  temperature  curable  lacquer 
which  requires  no  baking  after  coating. 

Metallic  tin  is  effective  in  improving  weldability, 
but  formation  of  tin  oxide  on  the  metallic  tin 
surface  detracts  from  adhesion  of  lacquer  thereto. 
However,  lacquer  adhesion  and  corrosion 
resistance  can  be  improved  by  forming  a  chromate 
coating  on  the  surface,  the  chromate  coating 
consisting  essentially  of  hydrated  chromium 
oxides  or  metallic  chromium  and  hydrated 
chromium  oxides.  Particularly  chromate  coatings 
consisting  essentially  of  metallic  chromium  and 
hydrated  chromium  oxides  are  most  effective  in 
improving  lacquer  adhesion  and  corrosion 
resistance  after  lacquering  so  that  the  products  are 
highly  resistant  to  the  attack  by  corrosive  can 
contents. 

Hydrated  chromium  oxide  is  a  high  resistivity 
material.  Metallic  chromium  will  be  converted  into 
high  resistivity  oxide  at  elevated  temperatures 
encountered  upon  welding.  The  content  of 
metallic  chromium  in  the  chromate  coating  must 
be  kept  below  a  certain  level. 

The  present  invention  will  be  illustrated  in 
further  detail. 

Metallic  tin  is  deposited  according  to  the  present 
invention  for  the  purpose  of  improving  weldabil- 
ity.  Metallic  tin  is  distributed  in  an  island  pattern 
including  partially  discrete  and  partially  inter- 
connected  islands  and  a  very  thin  layer  having 
local  protruding  portions  or  islands.  In  the  pre- 
ferred  embodiment  of  the  present  invention, 

(i)  each  tin  island  has  a  surface  area  of  1  um2  to 
800,000  um2 

(ii)  each  tin  island  has  a  thickness  of  0.007  um  to 
0.70  um  and 

(iii)  the  tin  islands  occupy  20%  to  80%  of  the  area 
of  the  substrate  major  surface. 

The  surface  area  of  each  tin  island  is  limited  to 

the  range  from  1  um2  to  800,000  um2  because 
islands  of  less  than  1  um2  are  insufficient  to 
expand  the  contact  area  upon  welding  and  thus 
contribute  to  no  substantial  improvement  in  wel- 

5  dability.  The  contact  area  expanding  effect  is 
saturated  at  surface  areas  of  approximately 
800,000  um2  and  thus,  surface  areas  beyond 
800,000  um2  uneconomically  consume  tin  beyond 
the  requisite  level. 

10  The  space  factor  of  islands  is  limited  to  the  range 
from  20%  to  80%  because  space  factors  below 
20%  are  insufficient  to  expand  the  contact  area 
upon  welding  and  thus  contribute  to  no  substan- 
tial  improvement  in  weldability.  Space  factors 

15  beyond  80%  apparently  detract  from  the 
ecomonic  benefit  due  to  island  patterning. 

Further,  the  thickness  of  metallic  tin  islands  is 
limited  to  the  range  from  0.007  um  to  0.70  um.  Tin 
islands  thinner  than  0.007  um  fail  to  improve 

20  weldability  to  a  substantial  extent  whereas  thick- 
nesses  beyond  0.70  um  lead  to  an  economic 
disadvantage  because  the  weldability  improving 
effect  is  saturated  thereat.  The  exact  thickness  of 
metallic  tin  islands  may  be  selected  within  the 

25  above-specified  range  depending  on  the  type  of 
substrate  metal  and  lacquer  baking  conditions. 
When  the  lacquer  subsequently  applied  is  to  be 
baked,  the  (initial)  thickness  of  metallic  tin  islands 
is  such  that  the  corresponding  islands  remaining 

30  after  lacquer  baking  have  a  thickness  of  at  least 
0.007  um. 

Metallic  tin  may  be  distributed  in  an  island 
pattern  by  a  variety  of  processes.  Some  typical 
processes  are  described  below. 

35 
(1)  Electroplating  via  mask 

Tin  is  electrodeposited  onto  a  metal  substrate 
through  a  masking  sheet  having  a  plurality  of 
micro-pores  of  any  desired  configuration  to  form  a 

40  corresponding  plurality  of  tin  islands.  Fig.  1a 
illustrates  a  steel  substrate  3  having  a  plurality  of 
discrete  tin  islands  3  on  the  surface  thereof. 

(2)  Agglomeration  using  flux 
45  Tin  is  once  electrodeposited  onto  a  metal  sub- 

strate  to  form  an  even  tin  layer,  a  flux  (for  example, 
aqueous  solutions  of  ZnCI2,  NH4CI,  and  similar 
salts)  is  applied  to  the  surface  of  the  tin  layer  in  any 
desired  distribution  pattern,  and  tin  reflow  is  then 

so  carried  out,  thereby  causing  tin  to  locally  agglom- 
erate  and  coagulate  into  islands  by  taking  advan- 
tage  of  the  differential  wettability  of  molten  tin 
between  fluxed  areas  and  flux-free  areas. 

Fig.  1b  illustrates  a  steel  substrate  3  having  tin 
55  islands  1  thereon.  An  Fe-Sn  alloy  Iayer31  isformed 

between  steel  3  and  islands  1  by  flow  melting. 

(3)  Agglomeration  on  inactive  surface 
The  surface  of  the  metal  substrate  is  rendered 

60  inactive  to  wetting  by  molten  tin,  for  example,  by 
nickel  diffusion,  tin  is  evenly  electrodeposited  onto 
the  inactivated  surface,  and  tin  reflow  is  then 
carried  out,  thereby  causing  tin  to  locally  agglom- 
erate  and  coagulate  into  islands. 

65  Fig.  1c  illustrates  a  steel  substrate  3  having  tin 
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ilands  1  thereon.  The  steel  substrate  3  memoes 
n  inactivated  layer  32  at  the  surface.  An  Fe-Ni-Sn 
Hoy  layer  33  is  formed  between  the  surface  of 
lactivated  layer  32  and  tin  islands  1  by  flow 
siting. 
Preferably,  nickel  is  diffused  into  the  steel  sub- 

trate  to  form  nickel  diffused  layer  32  having  a 
/eight  ratio  of  Ni/(Ni+Fe)  of  0.50  or  less  and  a 
lickness  of  5000  A  or  less.  The  nickel  diffused 
jyer  is  formed  as  the  inactivated  layer  which 
elps  an  even  tin  layer  be  processed  into  islands 
r  a  thin  layer  having  local  protrusions. 
As  apparent  from  these  figures,  methods  (2) 

nd  (3)  tend  to  allow  a  very  thin  layer  of  tin  to 
emain  on  substrate  surface  portions  which  are 
itherwise  exposed.  It  should  be  understood  that 
he  method  for  manufacturing  surface-treated 
teel  strips  according  to  the  present  invention  is 
lot  limited  to  these  processes. 

Referring  to  Fig.  2,  there  is  schematically  illus- 
rated  the  saving  of  metallic  tin  amount  due  to  the 
listribution  of  metallic  tin  in  islands.  Fig.  2a  is  a 
:ross-sectional  view  of  a  prior  art  steel  strip 
:omprising  a  steel  substrate  3,  an  even  tin  layer  1 
:oextensive  with  the  substrate  surface,  and  a 
ihromate  coating  4  on  the  tin  layer.  Fig.  2b  is  a 
:ross-sectional  view  of  the  same  steel  strip  as  in 
:ig.  2a  after  it  is  heat  treated  at  210°C  for  20 
ninutes,  which  heat  treatment  corresponds  to  the 
standard  baking  in  actual  lacquer  coating  process. 
[Tie  heat  treatment  forms  an  alloy  layer  2 
jetween  the  substrate  3  and  the  tin  layer  1  which 
s  reduced  in  thickness. 

Fig.  2c  illustrates  a  steel  strip  comprising  a  steel 
substrate  3,  a  plurality  of  islands  1  of  metallic  tin 
distributed  on  one  major  surface  of  the  steel 
substrate  and  defining  a  valley  therebetween,  and 
3  chromate  coating  4  deposited  on  the  substrate 
major  surface  to  cover  the  tin  islands  1  .  Fig.  2d  is  a 
:ross-sectional  view  of  the  same  steel  strip  as  in 
=ig.  2c  after  it  is  heat  treated  at  210°C  for  20 
minutes.  Also,  the  heat  treatment  forms  an  alloy 
ayer  2  between  the  substrate  3  and  the  tin  islands 
1  which  are  reduced  in  thickness. 

As  seen  from  the  figures,  the  amount  of 
metallic  tin  deposited  in  Fig.  2c  is  one  half  of  that 
in  Fig.  2a.  The  thickness  of  metallic  tin  1  remain- 
ing  after  the  heat  treatment  at  210°C  for  20 
minutes  as  shown  in  Fig.  2d  is  approximately 
equal  to  that  in  Fig.  2b  and  thus  just  requisite  for 
welding.  The  difference  in  the  amount  of  metallic 
tin  deposited  between  Figs.  2a  and  2c  is  a  saving. 

Fig.  3  is  a  photomicrograph  showing  the  dis- 
tribution  of  metallic  tin  islands  deposited  accord- 
ing  to  the  present  invention.  It  is  evident  that 
some  tin  islands  are  discrete  and  some  are  inter- 
connected. 

The  chromate  coating  is  provided  in  the  present 
invention  to  cover  the  tin  islands  and  the  exposed 
substrate  surface  for  the  purpose  of  improving 
lacquer  adhesion  and  corrosion  resistance.  The 
chromate  coating  consists  essentially  of  hydrated 
chromium  oxides  or  metallic  chromium  and 
hydrated  chromium  oxides.  Preferably,  the  chro- 
mate  coating  contains  chromium  in  a  total 

amount  ot  not  more  man  ju  my/m  ,  anu  me 
amount  of  hydrated  chromium  oxides  ranges 
from  3  mg/m2  to  25  mg/m2  expressed  as 
elemental  chromium. 

Chromate  coatings  containing  more  than  30 
mg/m2  of  chromium  in  total  impair  weldability  to 
prevent  setting  of  any  optimum  welding  current 
range.  Chromate  coatings  containing  less  than  3 
mg/m2  of  hydrated  chromium  oxide  (expressed 

3  as  elemental  chromium)  will  not  fully  improve 
lacquer  adhesion,  resulting  in  substantially 
deteriorated  corrosion  resistance  after  lacquer- 
ing.  Since  hydrated  chromium  oxide  is  a  high 
resistivity  material,  contents  of  hydrated 

5  chromium  oxide  in  excess  of  25  mg/m2  sub- 
stantially  impair  weldability  without  regard  to  the 
content  of  metallic  chromium. 

The  chromate  coatings  consisting  essentially  of 
hydrated  chromium  oxides  may  be  formed  from 

o  aqueous  solutions  of  anhydrous  chromic  acid, 
chromates,  and  dichromates  and  mixtures 
thereof  by  any  desired  techniques  including  dip- 
ping,  spraying,  and  cathodic  electrolysis. 

The  chromate  coatings  consisting  essentially  of 
5  metallic  chromium  and  hydrated  chromium 

oxides  may  be  formed  from  similar  solutions 
containing  an  adequate  amount  of  anions  like 
sulfate  and  fluoride  ions  by  cathodic  electrolysis. 
The  content  of  metallic  chromium  deposited  may 

to  be  controlled  by  a  proper  choice  of  cathodic 
electrolysis  conditions  including  current  density, 
bath  temperature,  and  bath  composition. 

Examples  of  the  present  invention  are 
presented  below  by  way  of  illustration  and  not  by 

15  way  of  limitation.  Comparative  Examples  are  also 
presented  to  demonstrate  the  benefits  of  the 
present  invention. 

Example  1 
to  A  conventional  steel  strip  from  a  lot  usually 

employed  for  the  production  of  tinplate  was 
electrolytically  degreased  and  pickled.  A  masking 
sheet  having  pores  of  3  um  in  diameter  was 
placed  on  the  steel  strip.  Using  a  halogen  electro- 

15  lyte  bath,  metallic  tin  was  electroplated  on  the 
steel  in  island  pattern.  The  metallic  tin  islands 
each  having  an  average  surface  area  of  9  um2  and 
a  thickness  of  0.11  um  occupied  55%  of  the 
surface  area  of  the  underlying  steel  (i.e.,  space 

50  factor  55%). 
The  tinned  strip  was  subjected  to  cathodic 

electrolysis  in  an  aqueous  chromate  bath  contain- 
ing  15  g/l  of  Cr03  and  0.13  g/l  of  H2S04  at  a 
temperature  of  40°C  and  a  current  density  of  1  0  A/ 

55  dm2,  forming  on  the  tinned  strip  a  chromate 
coating  consisting  essentially  of  5  mg/m2  of 
metallic  chromium  and  10  mg/m2  of  hydrated 
chromium  oxides  as  expressed  in  elemental 
chromium. 

60  That  surface  of  the  thus  treated  strip  which 
corresponds  to  the  inner  surface  of  a  can  pre- 
pared  therefrom  was  coated  with  an  epoxy- 
phenol  lacquer  in  a  weight  of  60  mg/m2  followed 
by  baking  at  210°C  for  10  minutes.  The  opposite 

65  surface  of  the  strip  which  corresponds  to  the  can 
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outer  surface  was  then  coated  with  the  same 
epoxy-phenol  lacquer  in  a  weight  of  60  mg/m2 
followed  by  baking  at  210°C  for  10  minutes.  The 
strip  was  rounded  into  a  cylindrical  form  and 
welded  along  the  overlapping  portion  at  a  weld- 
ing  speed  of  55  m/min.  to  find  that  the  optimum 
welding  current  range  was  400  amperes. 

Cans  were  prepared  from  the  strip  in  a  conven- 
tional  manner,  filled  with  coffee  and  orange  juice, 
sealed  in  a  conventional  manner,  and  stored  at 
38°C  for  6  months.  After  storage,  the  cans  were 
opened  and  observed  on  the  inner  surface  to  find 
that  neither  lacquer  coating  separation  nor  blister 
occurred  while  the  flavour  of  the  contents  was  not 
impaired. 

Comparative  Example  1 
The  procedure  of  Example  1  was  repeated 

except  that  metallic  tin  was  electroplated  on  a 
steel  strip  via  a  masking  sheet  having  pores  of  4 
urn  in  diameter  to  form  metallic  tin  islands  which 
had  an  average  surface  area  of  15  um2,  a  thick- 
ness  of  0.005  um,  and  a  space  factor  of  62%.  This 
tinned  strip  was  coated  with  a  chromate  film  and 
then  coated  with  a  lacquer  followed  by  baking  in 
the  same  manner  as  in  Example  1.  The  thus 
obtained  strip  was  welded  as  a  welding  speed  of 
55  m/min.  No  optimum  welding  current  range 
was  found  due  to  the  lack  of  the  sufficient  tin 
thickness. 

Comparative  Example  2 
The  procedure  of  Example  1  was  repeated 

except  that  metallic  tin  was  electroplated  on  a 
steel  strip  via  a  masking  sheet  having  pores  of  1 
um  in  diameter  to  form  metallic  tin  islands  which 
had  an  average  surface  area  of  0.8  um2,  a  thick- 
ness  of  0.15  um,  and  a  space  factor  of  37%.  This 
tinned  strip  was  coated  with  a  chromate  film  and 
then  coated  with  a  lacquer  followed  by  baking  in 
the  same  manner  as  in  Example  1.  The  thus 
obtained  strip  was  welded  at  a  welding  speed  of 
55  m/min.  No  optimum  welding  current  range 
was  found  due  to  the  lack  of  the  sufficient  tin 
island  surface  area. 

Comparative  Example  3 
The  procedure  of  Example  1  was  repeated 

except  that  metallic  tin  was  electroplated  on  a 
steel  strip  via  a  masking  sheet  having  pores  of  100 
um  in  diameter  to  form  metallic  tin  islands  which 
had  an  average  surface  area  of  10,000  um2,  a 
thickness  of  0.20  um,  and  a  space  factor  of  15%. 
This  tinned  strip  was  coated  with  a  chromate  film 
and  then  coated  with  a  lacquer  followed  by 
baking  in  the  same  manner  as  in  Example  1.  The 
thus  obtained  strip  was  welded  as  a  welding 
speed  of  55  m/min.  No  optimum  welding  current 
range  was  found  due  to  the  lack  of  the  sufficient 
tin  island  space  factor. 

Example  2 
A  conventional  steel  strip  from  a  lot  usually 

employed  for  the  production  of  tinplate  was 
electrolytically  degreased  and  pickled.  A  masking 

sheet  having  pores  of  200  um  in  diameter  was 
placed  on  the  steel  strip.  Using  a  stannous  sul- 
phate  electrolyte  bath,  metallic  tin  was  electro- 
plated  on  the  steel  in  island  pattern.  The  metallic 

5  tin  islands  each  having  an  average  surface  area  of 
31,500  um2  and  a  thickness  of  0.15  um  occupied 
70%  of  the  surface  area  of  the  underlying  steel 
(i.e.,  space  factor  70%). 

The  tinned  strip  was  subjected  to  cathodic 
10  electrolysis  in  a  chromate  bath  containing  50  g/l  at 

pH  3.0  at  a  temperature  of  50°C  and  a  current 
density  of  10  A/dm2,  forming  on  the  tinned  strip  a 
chromate  coating  consisting  essentially  of  18  mg/ 
m2  of  hydrated  chromium  oxides  as  expressed  in 

15  elemental  chromium. 
The  thus  treated  strip  was  coated  with  a  lacquer 

followed  by  baking  in  the  same  manner  as  in 
Example  1.  The  strip  was  rounded  into  a  cylindri- 
cal  form  and  welded  along  the  overlapping  por- 

20  tion  at  a  welding  speed  of  55  m/min.  to  find  that 
the  optimum  welding  current  range  was  380 
amperes. 

Cans  were  prepared  from  the  strip  in  a  conven- 
tional  manner,  filled  with  coffee  and  orange  juice, 

25  sealed  in  a  conventional  manner,  and  stored  at 
38°C  for  6  months.  After  storage,  the  cans  were 
opened  and  observed  on  the  inner  surface  to  find 
that  neither  lacquer  coating  separation  nor  blister 
occurred  while  the  flavour  of  the  contents  was  not 

30  impaired. 

Comparative  Example  4 
Islands  of  tin  were  electroplated  on  a  steel  strip 

by  the  same  procedure  as  Example  2.  The  tinned 
35  strip  was  immersed  in  a  chromate  bath  contain- 

ing  30  g/l  of  sodium  dichromate  at  pH  4.5,  forming 
a  chromate  coating  consisting  essentially  of  2  mg/ 
m2  of  hydrated  chromium  oxides  as  expressed  in 
elemental  chromium.  The  resulting  strip  was 

40  lacquer  coated  and  baked  in  the  same  manner  as 
in  Example  1.  The  strip  was  rounded  into  a 
cylindrical  form  and  welded  along  the  overlap- 
ping  portion  at  a  welding  speed  of  55  m/min.  to 
find  that  the  optimum  welding  current  range  was 

45  480  amperes. 
Cans  were  prepared  from  the  strip  in  a  conven- 

tional  manner,  filled  with  coffee  and  orange  juice, 
sealed  in  a  conventional  manner,  and  stored  at 
38°C  for  6  months.  After  storage,  the  cans  were 

so  opened  and  observed  on  the  inner  surface  to  find 
that  blisters  occurred  at  the  head  space  portion. 

Comparative  Example  5 
Islands  of  tin  were  electroplated  on  a  steel  strip 

55  by  the  same  procedure  as  Example  2.  The  tinned 
strip  was  subjected  to  cathodic  electrolysis  in  a 
chromate  bath  containing  30  g/l  of  Cr03  and  0.25 
g/l  of  H2S04  at  a  temperature  of  50°C  and  a  current 
density  of  15  A/dm2,  forming  a  chromate  coating 

60  consisting  essentially  of  8  mg/m2  of  metallic 
chromium  and  27  mg/m2  of  hydrated  chromium 
oxides  as  expressed  in  elemental  chromium. 

The  resulting  strip  was  lacquer  coated  and 
baked  in  the  same  manner  as  in  Example  1.  The 

65  strip  was  rounded  into  a  cylindrical  form  and 

6 



11 EP  0  163  048  B1 IZ 

welded  along  the  overlapping  portion  at  a  welding 
speed  of  55  m/min.  to  find  no  optimum  welding 
current  range. 

Example  3 
A  conventional  tinplate-forming  steel  strip  was 

cold  rolled,  electrolytically  degreased,  plated  with 
nickel  in  a  weight  per  unit  area  of  0.07  g/m2  on  each 
surface,  and  then  heat  treated  in  a  non-oxidizing 
atmosphere  to  form  a  nickel  diffused  layer  having 
a  weight  ratio  of  Ni/(Ni+Fe)  of  0.20  and  a  thickness 
of  2000  A  as  the  inactivated  layer.  The  strip  was 
then  skin  pass  rolled  at  a  reduction  of  1.5%, 
electrolytically  degreased,  and  pickled.  Tin  was 
electrodeposited  in  a  weight  per  unit  area  of  0.8  g/ 
m2  on  each  surface  of  the  strip  from  a  halide  bath. 
The  tinned  strip  was  heated  to  effect  tin  flow 
melting  and  then  quenched  in  water,  causing  tin  to 
agglomerate  and  coagulate.  The  thus  formed  tin 
islands  or  protrusions  had  a  surface  area  of  25 
um2,  a  thickness  of  0.30  um,  and  a  space  factor  of 
50%.  An  Fe-Ni-Sn  alloy  layer  was  formed  between 
the  tin  layer  having  protrusions  and  the  nickel 
diffused  layer. 

The  tinned  strip  was  subjected  to  cathodic 
electrolysis  in  an  aqueous  chromate  bath  contain- 
ing  20  g/l  of  Cr03  and  0.16  g/l  of  H2S04  at  a 
temperature  of  40°C  and  a  current  density  of  1  5  A/ 
dm2,  forming  on  the  tinned  strip  a  chromate 
coating  consisting  essentially  of  6  mg/m2  of 
metallic  chromium  and  9  mg/m2  of  hydrated 
chromium  oxides  as  expressed  in  elemental 
chromium. 

The  thus  treated  strip  was  coated  with  a  lacquer 
followed  by  baking  in  the  same  manner  as  in 
Example  1  .  The  strip  was  rounded  into  a  cylindrical 
form  and  welded  along  the  overlapping  portion  at 
a  welding  speed  of  55  m/min.  to  find  that  the 
optimum  welding  current  range  was  600  amperes. 

Cans  were  prepared  from  the  strip  in  a  conven- 
tional  manner,  filled  with  coffee  and  orange  juice, 
sealed  in  a  conventional  manner,  and  stored  at 
38°C  for  6  months.  After  storage,  the  cans  were 
opened  and  obseved  on  the  inner  surface  to  find 
that  neither  lacquer  coating  separation  nor  blister 
occurred  while  the  flavour  of  the  contents  was  not 
impaired. 

Example  4 
A  conventional  tinplate-forming  steel  strip  was 

electrolytically  degreased,  pickled,  and  plated  with 
chromium  in  an  aqueous  chromate  bath  contain- 
ing  250  g/l  of  Cr03  and  2.5  g/l  of  H2S04  at  a 
temperature  of  50°C  and  a  current  density  of  50  A/ 
dm2  to  form  a  chromium  plating  having  a  weight 
per  unit  area  of  15  mg/m2  on  each  surface  as  the 
inactivated  layer.  Tin  was  then  electrodeposited  in 
a  weight  per  unit  area  of  0.8  g/m2  on  each  surface 
of  the  strip  from  an  alkali  bath.  The  tinned  strip  was 
heated  to  effect  tin  flow  melting  and  then 
quenched  in  water,  causing  tin  to  agglomerate  and 
coagulate  into  islands.  The  thus  formed  tin  islands 
or  protrusions  had  a  surface  area  of  100  um2,  a 
thickness  of  0.40  um,  and  a  space  factor  of  30%. 

The  tinned  strip  was  subjected  to  cathodic 

electrolysis  in  an  aqueous  chromate  bath  contain- 
ing  15  g/l  of  Cr03  and  0.12  g/l  of  H2S04  at  a 
temperature  of  45°C  and  a  current  density  of  10  A/ 
dm2,  forming  on  the  tinned  strip  a  chromate 

5  coating  consisting  essentially  of  3  mg/m2  of 
metallic  chromium  and  5  mg/m2  of  hydrated 
chromium  oxides  as  expressed  in  elemental 
chromium. 

The  thus  treated  strip  was  coated  with  a  lacquer 
10  followed  by  baking  in  the  same  manner  as  in 

Example  1  .  The  strip  was  rounded  into  a  cylindrical 
form  and  welded  along  the  overlapping  portion  at 
a  welding  speed  of  55  m/min.  to  find  that  the 
optimum  welding  current  range  was  350  amperes. 

15  Cans  were  prepared  from  the  strip  in  a  conven- 
tional  manner,  filled  with  coffee  and  orange  juice, 
sealed  in  a  conventional  manner,  and  stored  at 
38°C  for  6  months.  After  storage,  the  cans  were 
opened  and  observed  on  the  inner  surface  to  find 

20  that  neither  lacquer  coating  separation  not  blister 
occured  while  the  flavour  of  the  contents  was  not 
impaired. 

Comparative  Example  6 
25  The  procedure  of  Example  3  was  repeated 

except  that  a  chromate  coating  was  formed  after 
the  inactivation  and  tin  plating  without  intervening 
tin  flow  melting. 

The  thus  treated  strip  was  coated  with  a  lacquer 
30  followed  by  baking  in  the  same  manner  as  in 

Example  1  .  The  strip  was  rounded  into  a  cylindrical 
form  and  welded  along  the  overlapping  portion  at 
a  welding  speed  of  55  m/min.  to  find  that  there  was 
no  optimum  welding  current  range  because  the 

35  metallic  tin  layer  was  even,  that  is,  it  was  not 
processed  into  islands. 

Claims 

■40  1.  A  surface-treated  steel  strip  seam  weldable 
into  cans,  comprising 

a  steel  substrate  (3), 
a  plurality  of  islands  (1  )  of  metallic  tin  distributed 

on  one  major  surface  of  the  steel  substrate  (3),  and 
45  a  chromate  coating  (4)  deposited  on  the  sub- 

strate  major  surface  to  cover  the  tin  islands  (1)  and 
consisting  essentially  of  hydrated  chromium 
oxides  or  metallic  chromium  and  hydrated 
chromium  oxides, 

so  characterized  in  that 
each  of  the  tin  islands  (1)  has  a  surface  area  of  1 

to  800,000  um2  and  a  thickness  of  0.007  to  0.70  um 
and  the  tin  islands  (1  )  occupy  20  to  80%  of  the  area 
of  the  substrate  major  surface. 

55  2.  A  surface-treated  steel  strip  seam  weldable 
into  cans  according  to  claim  1  wherein  the  chro- 
mate  coating  contains  hydrated  chromium  oxides 
in  an  amount  of  from  3  to  25  mg/m2  of  elemental 
chromium. 

60  3.  A  surface-treated  steel  strip  seam  weldable 
into  cans  according  to  claim  2  wherein  the  chro- 
mate  coating  contains  chromium  in  a  total  amount 
of  not  more  than  30  mg/m2. 

4.  A  surface-treated  steel  strip  seam  weldable 
65  into  cans,  comprising 
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a  steel  substrate  (3), 
a  nickel  diffused  layer  (32)  formed  as  an  inacti- 

vated  layer  in  one  major  surface  of  the  steel 
substrate  (3)  and  having  a  weight  ratio  of  Ni/ 
(Ni+Fe)  of  0.50  or  less  and  a  thickness  of  500  nm 
or  less,  and 

a  Fe-Ni-Sn  alloy  layer  (33)  on  the  nickel  diffused 
layer  (32), 

a  plurality  of  islands  (1)  of  metallic  tin  distri- 
buted  on  one  major  surface  of  the  steel  substrate 
(3),  said  Fe-Ni-Sn  alloy  layer  (33)  being  formed 
between  the  nickel  diffused  layer  (32)  and  the  tin 
islands  (1),  and 

a  chromate  coating  (4)  deposited  on  the  sub- 
strate  major  surface  to  cover  the  tin  islands  (1) 
and  consisting  essentially  of  hydrated  chromium 
oxides  or  metallic  chromium  and  hydrated 
chromium  oxides, 

characterized  in  that 
each  of  the  tin  islands  (1  )  has  a  surface  area  of  1 

to  800,000  um2  and  a  thickness  of  0.007  to  0.70  um 
and  the  tin  islands  (1)  occupy  20  to  80%  of  the 
area  of  the  substrate  major  surface. 

5.  A  surface-treated  steel  strip  seam  weldable 
into  cans  according  to  claim  4  wherein 

the  chromate  coating  (4)  contains  hydrated 
chromium  oxides  in  an  amount  of  from  3  to  25 
mg/m2  of  elemental  chromium. 

6.  A  surface-treated  steel  strip  seam  weldable 
into  cans  according  to  claim  5  wherein  the  chro- 
mate  coating  contains  chromium  in  a  total 
amount  of  not  more  than  30  mg/m2. 

Patentanspriiche 

1.  Zu  Dosen  nahtschweiBbares,  oberflachenbe- 
handeltes  Stahlband,  umfassend, 

ein  Stahlsubstrat  (3), 
eine  Mehrzahl  von  auf  einer  Hauptoberflache 

des  Stahlsubstrats  (3)  verteilten  Inseln  (1)  aus 
metallischem  Zind  und 

einen  auf  der  Substrathauptoberflachen  abge- 
lagerten  Chromatuberzug  (4)  zur  Bedeckung  der 
Zinninseln  (1)  der  im  wesentlichen  aus  hydrati- 
sierten  Chromoxiden  Oder  metallischem  Chrom 
und  hydratisierten  Chromoxiden  besteht, 

dadurch  gekenzeichnet,  dalX  jede  der  Zinninseln 
(1)  eine  Oberflache  von  1  —  800  000  um2  und  eine 
Dicke  von  0,007  —  0,70  um  aufweist  und  dalS  die 
Zinninseln  (1)  20—80%  der  Flache  der  Substra- 
thauptoberflache  einnehmen. 

2.  Zu  Dosen  nahtschweiSbares,  oberflachenbe- 
handeltes  Stahlband  nach  Anspruch  1,  dadurch 
gekennzeichnet,  daB  der  Chromatuberzug  hydra- 
tisierte  Chromoxide  in  einer  Menge  von  3  —  25 
mg/m2  als  elementares  Chrom  enthalt. 

3.  Zu  Dosen  nahtschweilSbares,  oberflachenbe- 
handeltes  Stahlband  nach  Anspruch  2,  dadurch 
gekennzeichnet,  dalS  der  Chromatuberzug  Chrom 
in  einer  Gesamtmenge  von  nicht  mehr  als  30  mg/ 
m2  enthalt. 

4.  Zu  Dosen  nahtschweilSbares,  oberflachenbe- 
handeltes  Stahlband,  umfassend  ein  Stahlsub- 
strat  (3), 

eine  als  inaktivierte  Schicht  in  einer  Hauptober- 

flache  des  Strahlsubstrats  (3)  gebildete  Nickeldif- 
fusionsschicht  (32)  mit  einem  Gewichtsverhaltnis 
Ni/(Ni+Fe)  von  0,50  oder  weniger  und  einer  Dicke 
von  500  nm  oder  weniger  und 

5  eine  auf  der  Nickeldiffusionsschicht  (32)  befind- 
liche  Fe-Ni-Sn-Legierungsschicht  (33), 

eine  Mehrzahl  von  auf  einer  Hauptoberflache 
des  Stahlsubstrats  (3)  verteilten  Inseln  (1)  aus 
metallischem  Zin,  wobei  die  Fe-Ni-Sn-Legie- 

10  rungsschicht  (33)  zwischen  der  Nickeldiffusions- 
schicht  (32)  und  den  Zinninseln  (1)  gebildet  ist, 
und 

einen  auf  der  Substrathauptoberflache  angela- 
gerten  Chromatuberzug  (4)  zur  Bedeckung  der 

15  Zinninseln  (1),  der  im  wesentlichen  aus  hydrati- 
sierten  Chromoxiden  oder  metallischem  Chrom 
und  hydratisierten  Chromoxiden  besteht, 

dadurch  gekennzeichnet,  dalS  jede  der  Zinnin- 
seln  (1)  eine  Oberflache  von  1—800  000  um2  und 

20  eine  Dicke  von  0,007  —  0,70  um  aufweist  und  dalS 
die  Zinninseln  (1)  20—80%  der  Flache  der  Sub- 
strathauptoberflache  einnehmen. 

5.  Zu  Dosen  nahtschweilSbares,  oberflachenbe- 
handeltes  Stahlband  nach  Anspruch  4,  dadurch 

25  gekennzeichnet,  dalS  der  Chromatuberzug  (4) 
hydratisierte  Chromoxide  in  einer  Menge  von 
3—25  mg/m2  als  elementares  Chrom  enthalt. 

6.  Zu  Dosen  nahtschweilSbares,  oberflachenbe- 
handeltes  Stahlband  nach  Anspruch  5,  dadurch 

30  gekennzeichnet,  dalS  der  Chromatuberzug  Chrom 
in  einer  Gesamtmenge  von  nicht  mehr  als  30  mg/ 
m2  enthalt. 

Revendications 
35 

1.  Bande  d'acier  a  surfuce  traitee  adaptee  a  la 
production  de  boTtes  pour  conserve  par  soudage 
de  joint,  comprenant:  un  substrat  d'acier  (3), 
plusieurs  Tlots  (1)  d'etain  metallique  repartis  sur 

40  une  surface  principale  du  substrat  d'acier  (3)  et  un 
revetement  de  chromate  (4)  depose  sur  la  surface 
principale  du  substrat  en  recouvrant  les  Tlots 
d'etain  (1)  et  consistant  principalement  en  oxydes 
de  chrome  hydrates,  ou  en  chrome  metallique  et 

45  en  oxydes  de  chrome  hydrates;  caracterisee  en  ce 
que  chaque  Tlot  d'etain  (1)  a  une  surface  de  1  a 
800  000  um2  et  une  epaisseur  de  0,007  a  0,70  um 
et  en  ce  que  les  tlots  d'etain  (1)  occupent  de  20  a 
80%  de  la  surface  principale  du  substrat. 

so  2.  Bande  d'acier  a  surface  traitee  adaptee  a  la 
production  de  boTtes  pour  conserve  par  soudage 
continu  selon  la  revendication  1,  dans  laquelle  le 
revetement  de  chromate  contient  des  oxydes  de 
chrome  hydrates  en  quantite  de  3  a  25  mg/m2  de 

55  chrome  elementaire. 
3.  Bande  d'acier  a  surface  traitee  adaptee  a  la 

production  de  boTtes  pour  conserve  par  soudage 
de  joint  selon  la  revendication  2,  dans  laquelle  le 
revetement  de  chromate  contient  du  chrome  en 

60  quantite  totale  non  superieure  a  30  mg/m2. 
4.  Bande  d'acier  a  surface  traitee  adaptee  a  la 

production  de  boTtes  pour  conserve  par  soudage 
continu,  comprenant:  un  substrat  d'acider  (3), 
une  couche  diffusee  de  nickel  (32)  sous  la  forme 

65  d'une  couche  inactivee  sur  une  surface  principale 
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lu  substrat  d'acier  (3)  et  ayant  un  rapport  ponde- 
al  Ni/(Ni+Fe)  de  0,50  ou  moins  et  une  epaisseur 
le  500  nm  ou  moins,  une  couche  d'alliage  Fe-Ni- 
!n  (33)  sur  la  couche  diffusee  de  nickel  (32), 
ilusieurs  Tlots  (1)  d'etain  metallique  repartis  sur 
me  surface  pricipale  du  substrat  d'acier  (3),  la 
;ouche  (33)  d'alliage  Fe-Ni-Sn  etantformee  entre 
a  couche  diffusee  de  nickel  (32)  et  les  Tlots  d'etain 
1),  et  un  revetement  de  chromate  (4)  depose  sur 
a  surface  principale  du  substrat  en  recouvrant  les 
lots  d'etain  (1)  et  consistant  principalement  en 
ixydes  de  chrome  hydrates,  ou  en  chrome  metal- 
ique  et  en  oxydes  de  chrome  hydrates;  caracte- 
ise  en  ce  que  chaque  Tlot  d'etain  (1  )  a  une  surface 

de  1  a  800  000  unrr  et  une  epaisseur  ae  u,uu/  a 
0,70  um,  et  en  ce  que  les  Tlots  d'etain  (1)  occupent 
de  20  a  80%  de  la  surface  principale  du  substrat. 

5.  Bande  d'acier  a  surface  traitee  adaptee  a  la 
■:  production  de  boTtes  pour  conserve  par  soudage 

de  joint  selon  la  revendication  4,  dans  laquelle  le 
revetement  de  chromate  (4)  contient  des  oxydes 
de  chrome  hydrates  selon  une  quantite  de  3  a  25 
mg/m2  de  chrome  elementaire. 

o  6.  Bande  d'acier  a  surface  traitee  adaptee  a  la 
production  de  boTtes  pour  conserve  par  soudage 
de  joint  selon  la  revendication  5,  dans  laquelle  le 
revetement  de  chromate  contient  du  chrome  en 
quantite  totale  non  superieure  a  30  mg/m2. 
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