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(54)  High  pressure  resistant  aerosol  container 

(57)  The  present  invention  relates  to  a  cylindrical 
can  for  an  aerosol  container,  the  can  comprising  a 
curled  portion,  whereby  the  curled  portion  has  been 
ground  to  obtain  a  flat  surface  1  0,  the  flat  surface  being 
in  a  plane  normal  to  the  axis  of  the  can,  thus  defining  a 

substantially  flat  ring,  so  that  this  surface  provides  an 
improved  sealing  between  the  can  and  a  mounting  cup, 
in  particular  in  the  case  of  high  pressure  aerosol  con- 
tainers. 
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Description 

Technical  field 

[0001]  The  invention  relates  to  an  aerosol  container, 
and  more  particularly  to  such  a  container  which  can 
withstand  high  internal  pressure. 

Background  of  the  invention 

[0002]  Pressurised  containers  are  usually  comprising 
three  basic  elements  being  a  can,  a  mounting  cup  and 
sealing  means.  Aluminum  cans  are  widely  used  in  pres- 
surised  containers.  Such  cans  have  a  basic  shape, 
dimensions  and  method  of  manufacture  which  have 
become  relatively  standardised.  These  cans  are  usually 
formed  by  extrusion  or  cold  drawing  processes  as 
described  for  example  in  US-A-4  441  354,  processes 
during  which  a  cylindrical  unitary  hollow  aluminium 
body  is  formed  together  with  a  circular  neck  which  is 
defined  by  a  curled  portion  of  the  can.  The  circular  neck 
is  designed  for  co-operating  with  the  mounting  cup 
which  will  be  usually  crimped  onto  the  neck,  thus  joining 
these  two  elements  together,  the  junction  being  made 
by  means  of  the  third  element  of  the  container,  the  seal- 
ing  means.  Various  improvements  of  these  three  ele- 
ments  taken  separately  or  in  combination  have  been 
proposed.  Numerous  sealing  or  crimping  methods  have 
been  proposed  for  improving  the  junction  between  the 
circular  neck  and  the  mounting  cup.  Usually,  these 
improvements  imply  a  modification  of  the  sealing 
means  between  the  circular  neck  of  the  can  and  the 
mounting  valve.  The  sealing  means  may  be  a  grommet, 
a  polymeric  layer  as  described  in  WO-A-81/01695,  or  a 
gasket  in  a  sleeve  form  as  described  in  EP-A-0  033  626. 
Other  improvements  are  related  to  modifications  of  the 
shape  of  the  mounting  cup  as  in  US-A-4  813  576  or  in 
US-A-5  052  577.  In  US-A-5  052  577  in  particular,  the 
modification  of  the  shape  of  the  mounting  cup  can  be 
combined  with  a  modification  of  the  shape  of  the  circular 
neck  of  the  can,  whereby  the  circular  neck  of  the  can 
comprises  a  flat  conical  surface.  The  aim  of  such  modi- 
fications  is  to  improve  sealing  at  the  junction  between 
the  mounting  cup  and  the  circular  neck  of  the  can. 
[0003]  The  present  invention  concerns  an  essentially 
cylindrical  can  for  aerosols,  the  can  comprising  a  sub- 
stantially  circular  neck,  whereby  the  neck  is  defined  by  a 
curled  portion,  the  curled  portion  having  a  flat  surface. 
Such  a  can  is  known  from  US-A-5  052  577. 
[0004]  In  another  aspect  of  the  present  invention,  a 
process  for  producing  an  aerosol  container  is  pre- 
sented,  the  aerosol  container  comprising  a  can,  a 
mounting  cup  and  sealing  means,  whereby  the  can  is 
an  essentially  cylindrical  can,  the  can  comprising  a  sub- 
stantially  circular  neck,  the  neck  being  defined  by  a 
curled  portion,  the  process  comprising  a  can  forming 
step  for  forming  the  can  and  the  neck  and  a  grinding 
step  for  grinding  a  flat  surface  on  the  curled  portion. 

[0005]  Among  the  advantages  of  having  a  flat  surface 
around  the  curled  portion  is  that  irregularities  or  wrin- 
kles  on  the  outside  of  the  curled  portion  of  the  neck 
which  may  cause  leakage  are  removed.  Indeed,  most  of 

5  the  aluminum  cans  exceeding  50mm  in  neck  diameter 
are  ground  at  an  angle  on  the  outside  of  the  curled  por- 
tion  of  the  neck  to  produce  a  substantially  conical  flat 
surface  on  which  sealing  means  can  be  compressed 
during  the  crimping  of  the  mounting  cup. 

10  [0006]  While  having  this  advantage,  conical  flat  sur- 
faces  have  disadvantages.  Indeed,  the  sealing  means 
will  tend  to  be  squeezed  down  following  the  slope  of  the 
cone  when  subject  to  a  high  crimping  force,  as  is  the 
case  for  high  pressure  containers,  thus  involving  an 

15  insufficient  compression  of  the  sealing  means  for  resist- 
ing  to  high  pressure.  Furthermore,  the  conical  flat 
reduces  substantially  the  resistance  of  the  neck  to 
forces  applied  along  the  axis  of  the  container,  as  is  the 
case  during  crimping.  This  involves  deformations  of  the 

20  curled  portion  of  the  neck  which  induce  leakage. 
[0007]  The  invention  seeks  to  provide  a  container  of 
the  above  mentioned  kind  which  can  withstand  high 
crimping  force  and  which  will  minimise  leakage  at  high 
pressure. 

25 
Summary  of  the  invention 

[0008]  In  accordance  with  the  invention,  this  object  is 
accomplished  in  a  can  of  the  above  mentioned  kind  in 

30  that  the  flat  surface  defines  a  substantially  planar  ring  in 
a  plane  normal  to  the  main  axis  of  the  can. 
[0009]  In  another  aspect  of  the  invention,  the  object  is 
accomplished  by  a  process  of  the  above  mentioned  kind 
in  that  the  grinding  is  made  in  a  plane  normal  to  the 

35  main  axis  of  the  cylindrical  can,  so  that  the  flat  surface 
is  a  substantially  planar  ring  in  a  plane  normal  to  the 
main  axis  of  the  cylindrical  can. 
[001  0]  A  can  according  to  the  invention  has  a  number 
of  advantages.  Since  the  flat  surface  is  in  a  plane  nor- 

40  mal  to  the  main  axis  of  the  can,  the  flat  surface  is  provid- 
ing  an  improved  resistance  to  forces  along  this  axis, 
which  correspond  to  the  forces  applied  during  crimping. 
Indeed  such  a  force  can  be  equally  distributed  onto  the 
entire  flat  surface,  so  that  uniform  compression  of  seal- 

45  ing  means  could  be  achieved,  thus  producing  a  better 
crimp  quality.  This  is  not  the  case  when  using  a  conical 
flat  surface  as  the  flat  surface  is  not  normal  to  the  main 
axis  of  the  can.  Furthermore,  the  sealing  means  do  not 
tend  to  squeeze  one  way  or  another  because  there  is  no 

so  slope  on  the  flat  surface,  so  that  the  sealing  means  are 
kept  well  centred  and  in  the  right  position.  While  having 
these  advantages,  the  can  according  to  the  invention 
still  has  the  benefit  of  the  flat  surface  which  prevents 
leakage  due  to  wrinkles  or  irregularities  of  the  surface  of 

55  the  curled  part  of  the  neck.  Therefore  the  can  according 
to  the  invention  has  an  improved  resistance  to  high 
pressure  and  risks  of  leakage  are  consequently  mini- 
mised. 

2 



3 EP  0  915  029  A1 4 

Detailed  description  of  the  invention 

[0011] 

Figure  1  is  a  partial  cross  section  of  the  region  of  a  s 
can  curled  portion  while  being  pre-compressed  and 
prior  to  crimping,  the  section  being  made  along  a 
radial  plane  containing  the  main  axis  of  the  con- 
tainer. 

10 
Figure  2  is  a  partial  cross  section  of  the  region  of  a 
can  curled  portion  while  being  crimped,  the  section 
being  made  along  a  radial  plane  containing  the 
main  axis  of  the  container. 

15 
Figure  3  is  a  partial  cross  section  of  the  region  of  a 
can  curled  portion  after  crimping,  the  section  being 
made  along  a  radial  plane  containing  the  main  axis 
of  the  container. 

20 
[001  2]  The  invention  relates  to  an  essentially  cylindri- 
cal  can  for  aerosols,  the  can  comprising  a  substantially 
circular  neck  defined  by  a  curled  portion.  Such  cans 
comprising  a  curled  portion  are  usually  metal  cans.  Two 
main  types  of  such  metal  cans  exist,  cans  made  out  of  25 
steel  or  cans  made  out  of  aluminum. 
[0013]  Cans  made  out  of  steel,  preferably  tin  plated 
steel,  may  be  made  out  of  two  parts,  such  as  the  "cone 
less  can"  of  Carnaudmetalbox  for  example,  but  are  nor- 
mally  comprising  three  parts:  a  bottom  base,  a  top  30 
dome  and  a  side  cylinder.  These  three  components  are 
co-operating  in  such  a  manner  that  the  base  and  the 
dome  are  positioned  onto  the  extremities  of  the  side  cyl- 
inder.  The  side  cylinder  is  generally  made  from  a  thin 
steel  sheet  which  is  welded  to  form  the  desired  cylinder.  35 
The  base  has  normally  no  opening,  apart  from  safety 
high  pressure  release  mechanisms.  However,  the  dome 
is  the  part  which  usually  comprises  the  curled  portion. 
The  curled  portion  is  obtained  by  machining  the  sheet  of 
steel  from  which  the  dome  is  made.  The  whole  curled  40 
portion  has  substantially  a  torus  shape  defined  by  the 
revolution  of  an  essentially  circular  shape  about  the  axis 
of  the  cylindrical  can.  The  essentially  circular  shape, 
which  corresponds  to  a  section  of  the  curled  portion 
along  a  plane  comprising  the  axis  of  the  cylindrical  can,  45 
is  in  this  case  comparable  to  the  extremity  of  a  question 
mark  sign,  the  bottom  part  11  of  the  question  mark 
being  part  of  the  rest  of  the  dome,  and  the  other  part  12, 
which  is  at  the  extremity  of  the  semi-circle,  being  turned 
away  from  the  central  axis  which  is  the  axis  of  the  cylin-  50 
drical  container. 
[0014]  Cans  made  out  of  aluminum  have  a  structure 
which  is  different  in  that  they  are  normally  composed  of 
a  unitary  mono-block  part  which  is  machined  using 
processes  such  as  extrusion  or  cold  drawing  whereby  a  55 
flat  piece  of  metal  is  formed  into  a  hollow  cylindrical 
body.  This  means  that  there  is  no  need  for  assembling  a 
base,  a  dome  and  sides.  However,  such  aluminium  cans 

are  normally  also  provided  with  a  curled  portion.  The 
curled  portion  is  having  the  same  characteristics  as  the 
curled  portion  of  steel  cans  as  described  above. 
[0015]  Machining  such  a  curled  portion  requires  spe- 
cial  procedures,  but  it  is  providing  a  smooth  and  rela- 
tively  solid  structure  which  can  be  used  for  connecting 
the  can  with  a  mounting  cup.  In  a  normal  process  for 
producing  an  aerosol  container,  the  can  will  be  provided 
with  a  mounting  cup.  The  mounting  cup  is  a  separate 
part  which  usually  comprises  a  valve,  and  which  co- 
operates  with  the  curled  portion  of  the  can  to  seal  it.  By 
a  valve  it  is  meant  a  device  for  controlling  a  flow  of  prod- 
uct,  whereby  the  control  may  consist  of  letting  product 
through  or  not.  Usually,  valves  are  comprising  a  stem. 
Indeed,  the  aim  is  to  obtain  a  sealed  container  of  which 
the  only  output  is  the  valve  situated  onto  the  mounting 
cup.  In  order  to  seal  efficiently  the  container,  the  mount- 
ing  cup  normally  comprises  a  double  skirt.  The  double 
skirt  normally  co-operates  with  the  curled  portion  of  the 
can  in  the  following  manner.  The  curled  portion  of  the 
can  is  inserted  between  the  inner  skirt  21  and  the  outer 
skirt  22  forming  the  double  skirt.  Once  this  is  done,  the 
mounting  cap  is  hold  tight  against  the  can,  so  that  the 
top  part  of  the  curled  portion  which  is  tangential  to  a 
plane  normal  to  the  axis  of  the  can  is  pressing  against  a 
portion  of  the  mounting  cup  which  is  linking  the  inner 
and  the  outer  skirt  and  which  is  also  tangential  to  a 
plane  normal  to  the  axis  of  the  can.  The  inner  skirt,  the 
linking  portion  23  and  the  outer  skirt  have  a  section 
which  can  be  compared  with  an  inverted  "U",  in  which 
the  curled  portion  is  positioned.  Once  positioned,  the 
mounting  cup  is  fixed  by  crimping.  Crimping  consists  in 
using  a  crimping  head  31  to  press  against  the  inner  skirt 
in  a  radial  direction  from  the  centre  of  the  cylindrical  can 
to  the  side  of  the  cylindrical  can.  In  this  manner,  the 
inner  skirt  is  bent  so  as  to  come  in  contact  with  the  inner 
side  of  the  can,  thus  forming  a  metal-metal  contact 
region  32  and  consequently  sealing  the  mounting  cup 
onto  the  can. 
[001  6]  In  order  to  obtain  a  good  seal  most  of  the  con- 
tainers  also  comprise  sealing  means  40.  These  sealing 
means  are  provided  between  the  curled  portion  of  the 
can  and  the  linking  portion  of  the  double  skirt  of  the 
mounting  cup.  Various  sealing  means  are  known  from 
the  art.  For  example,  a  polymeric  layer  may  be  provided 
onto  the  inner  side  of  the  mounting  cup.  In  most  of  the 
cases,  the  sealing  means  comprises  a  grommet  which 
is  placed  between  the  curled  portion  of  the  can  and  the 
linking  portion  of  the  double  skirt  of  the  mounting  cup. 
The  sealing  means  is  normally  pre-compressed  when 
the  mounting  cup  is  being  held  tight  against  the  can. 
Pre-compression  is  preferably  obtained  by  applying  a 
force  onto  the  mounting  cup  in  the  direction  of  the  axis 
of  the  container.  Crimping  occurs  as  described  above. 
[001  7]  In  order  to  obtain  a  reliable  seal,  the  presence 
of  wrinkles  should  be  avoided  on  the  surface  of  the 
curled  portion.  Indeed,  such  wrinkles  would  facilitate 
egress  of  the  content  of  the  container.  In  order  to  avoid 

3 



5 EP  0  915  029  A1 6 

this,  some  cans  are  provided  with  a  flat  surface  on  the 
curled  portion.  Such  a  flat  surface  is  typically  to  be 
found  on  bigger  sizes  of  aluminium  cans.  It  is  provided 
by  grinding  the  curled  portion  of  the  can  at  an  angle, 
preferably  on  the  outer  side  of  the  curled  portion.  Such 
flat  surfaces  are  defining  a  conical  surface  which  makes 
an  angle  of  about  45  degrees  with  the  axis  of  the  can. 
The  aim  of  this  flat  surface  is  to  improve  the  contact  of 
the  sealing  means  in  the  seal  region. 
[0018]  The  can  according  to  the  invention  comprises 
a  flat  surface  1  0  on  its  curled  portion.  However,  the  flat 
surface  defines  a  substantially  planar  ring  in  a  plane 
normal  to  the  main  axis  of  the  container.  Indeed,  the  flat 
surface  according  to  the  invention  is  not  a  conical  sur- 
face  as  it  is  substantially  planar.  By  substantially  planar 
it  is  meant  that  it  may  be  slightly  bent,  so  that  the  flat 
surface  has  a  direction  in  a  cross  section  in  a  plane 
comprising  the  main  axis  which  makes  an  angle  with  the 
direction  normal  to  the  main  axis  comprised  between  5 
degrees  and  -5  degrees.  It  was  found  that  such  a  struc- 
ture  was  allowing  to  improve  very  significantly  the  qual- 
ity  of  the  seal.  Indeed,  such  a  structure  is  combining  two 
sealing  principles  from  the  liquid  capping  technology, 
i.e.  the  plug  seal,  corresponding  to  a  surface  to  surface 
contact,  and  the  cone  seal,  corresponding  to  the  contact 
of  a  sharp  edge  with  a  surface.  The  flat  surface  of  the 
invention  is  providing  a  plug  seal  51  as  it  is  pressed 
against  the  linking  portion  of  the  mounting  cup,  both  the 
linking  portion  and  the  flat  surface  being  tangential  to  a 
plane  normal  to  the  direction  of  the  cylindrical  can  in  the 
seal  area.  The  plug  seal  is  also  efficient  in  the  presence 
of  sealing  means,  whereby  a  plug  seal  is  established 
between  the  flat  surface  and  the  sealing  means,  and 
between  the  sealing  means  and  the  linking  portion  of 
the  mounting  cup.  The  cone  seal  is  produced  by  both 
sides  of  the  planar  ring  intersecting  the  rest  of  the  curled 
portion,  sides  which  are  defined  by  two  circular  edges 
centred  on  the  axis  of  the  can  and  inscribed  in  a  plane 
normal  to  this  axis.  Indeed,  these  circular  structures  act 
as  edges  for  producing  a  cone  seal  against  the  outer 
skirt  52  and  against  the  inner  skirt  53  of  the  mounting 
cup,  preferably  against  the  sealing  means  placed  in 
between  the  mounting  cup  and  the  flat  surface.  In  order 
to  fulfil  their  function  both  as  a  cone  seal  and  as  a  plug 
seal,  the  sealing  means  should  cover  the  flat  surface 
and  go  beyond  both  circular  edges  at  the  sides  of  the 
flat  surface,  in  order  to  form  a  plug  seal  structure  and  a 
double  cone  seal  structure.  This  preferably  applies 
when  using  a  grommet,  the  grommet  being  placed 
between  the  inner  and  the  outer  skirt  of  the  mounting 
cup,  and  being  compressed  between  the  linking  part  of 
the  mounting  cup  and  the  flat  surface,  going  beyond  the 
edges  of  the  flat  surface.  It  is  also  preferred  that  grinding 
is  such  that  the  flat  surface  is  machined  with  a  precision 
of  at  least  0.3  mm,  preferably  0.2  mm,  so  that  surface 
defaults  are  kept  to  a  minimum,  thus  preventing  leaking. 
[001  9]  The  fact  that  the  flat  surface  is  in  a  plane  nor- 
mal  to  the  axis  of  the  container  is  fundamental  for  differ- 

ent  reasons. 
[0020]  Firstly,  the  flat  surface  is  normal  to  the  direction 
along  which  the  pre-compression  force  is  applied  during 
production.  Consequently,  the  force  is  applied  uniformly 

5  on  the  surface,  thus  reducing  risks  of  deformations  of 
the  various  parts  forming  the  seal  such  as  the  inner 
skirt,  outer  skirt  or  linking  portion  of  the  mounting  cup, 
or  the  curled  portion  of  the  can. 
Furthermore,  such  an  increased  resistance  to  the  pre- 

10  compression  force  60  allows  application  of  higher 
forces,  preferably  of  more  than  1000  N,  more  preferably 
of  more  than  1  200  N,  even  more  preferably  of  more  than 
1400  N  and  most  preferably  of  more  than  1600  N.  In 
order  to  withstand  such  levels  of  force,  the  thickness  61 

15  of  the  can  in  the  curled  portion  should  be  of  at  least  0.75 
mm.  Normally  this  lower  limit  for  the  thickness  is  found 
just  under  the  ground  flat  surface.  In  order  to  achieve 
this  preferred  thickness,  the  can  may  be  thicker  in  the 
region  of  the  curled  portion  than  in  the  rest  of  the  can. 

20  The  flat  grinding  also  allows  uniform  distribution  of  the 
pre-compression  force,  so  that  the  crimp  dimensions 
can  be  achieved  uniformly  over  the  total  crimp  circle 
(over  all  individual  crimp  fingers  composing  the  crimp- 
ing  head)  hence  improving  uniformity  of  the  metal/metal 

25  contact  over  the  total  crimp  circle  as  well.  Indeed,  crimp 
dimensions  for  high  pressure  cans  should  be  set  tighter 
than  traditional  crimp  dimensions  and  any  high  variation 
in  tightness  should  be  reduced.  The  dimensions  rele- 
vant  to  crimping  are  the  crimp  diameter  and  the  crimp 

30  height,  the  crimp  height  33  being  the  distance  between 
the  level  of  the  top  of  the  linking  portion  of  the  mounting 
cup  and  the  level  of  application  of  the  crimping  force  34 
in  the  radial  direction  in  a  plane  normal  to  the  direction 
of  the  cylindrical  can,  and  the  crimp  diameter  corre- 

35  sponding  to  the  diameter  of  the  crimp  head,  which  is 
equal  to  the  diameter  of  the  inner  skirt  at  the  level  of 
crimping  when  crimping  occurred.  Indeed,  crimping 
consists  in  pressing  the  inner  skirt  against  the  curled 
portion  to  form  the  metal  to  metal  contact. 

40  [0021]  Crimping  dimensions  are  tighter  when  the 
crimping  diameter  is  increased  and  when  the  crimping 
height  is  diminished.  It  should  be  noted  that  crimping 
occurs  when  the  seal  is  being  pre-compressed  so  that 
the  sealing  elements  should  be  kept  compressed  once 

45  the  seal  region  has  been  crimped  and  once  the  pre- 
compression  force  has  been  removed.  Indeed,  the  pre- 
compression  is  pressing  the  elements  forming  the  seal 
against  each  other,  while  the  crimping  is  maintaining 
them  in  this  position.  This  means  that  the  combination 

so  of  an  increased  pre-compression  force  and  of  tight 
crimping  will  produce  a  higher  quality  seal. 
Due  to  both  more  uniform  distribution  of  the  pre-com- 
pression  force  and  the  more  uniform  metal/metal  con- 
tact  giving  a  more  uniform  distribution  of  the  pulling 

55  force  onto  the  sealing  means  after  the  crimping  step, 
with  flat  grinding  according  to  the  invention  it  was  found 
that  in  case  of  use  of  compressible  sealing  means  such 
as  a  grommet,  it  is  possible  to  compress  the  sealing 
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means  after  the  crimping  step  down  to  less  than  85%  of 
its  original  thickness,  preferably  down  to  less  than  80%, 
more  preferably  down  to  less  than  75%,  the  com- 
pressed  thickness  being  measured  along  a  line  41  hav- 
ing  the  direction  of  the  main  axis  of  the  can,  the  line 
crossing  the  mounting  cup  in  the  area  of  the  linking  por- 
tion  at  the  point  where  it  is  normal  to  the  mounting  cup. 
Such  a  compression  is  most  preferred  when  the  content 
of  the  can  is  reaching  high  pressures,  i.e.  pressures  of 
more  than  10  bar  at  50  °C,  preferably  of  more  than  10.5 
bar  at  50  °C,  more  preferably  of  more  than  1  1  bar  at  50 
°C,  even  more  preferably  of  more  than  1  1  .5  bar  at  50  °C, 
most  preferably  of  more  than  1  2  bar  at  50  °C.  Such  a 
compression  is  also  particularly  useful  in  the  case  of  a 
container  containing  a  product  comprising  surfactants. 
Indeed,  surfactants  have  the  ability  to  co-operate  with  a 
surface  in  such  a  manner  that  they  will  tend  to  pass 
around  the  seal.  This  can  be  avoided  when  using  good 
compression  of  the  seal  by  applying  the  teachings  of  the 
invention.  This  particularly  applies  to  a  can  which  is  at 
least  partly  filled  with  a  liquid  composition  comprising 
surfactants,  preferably  18  to  90  %  by  weight  of  sur- 
factants,  more  preferably  30  to  50  %.  Furthermore,  such 
products  will  usually  not  induce  swelling  of  a  grommet, 
so  that  any  dead  points  in  crimping  would  not  be 
blocked  by  swelling  of  the  grommet  in  contact  with  the 
product,  so  that  the  grommet  should  be  compressed 
sufficiently  to  allow  blocking  of  any  dead  points.  By  a 
dead  point  it  is  meant  a  point  in  the  sealing  region  at 
which  the  crimping  force  was  not  applied. 
Another  reason  for  using  a  flat  surface  10  according  to 
the  invention  is  that  sealing  means  would  not  tend  to 
squeeze  on  one  side  or  on  the  other  of  the  sealing 
region  by  following  the  slope  of  a  conical  flat  surface,  as 
in  the  case  of  the  invention  the  flat  surface  is  substan- 
tially  planar. 
[0022]  As  explained  above,  the  invention  particularly 
applies  to  containers  reaching  high  pressures  at  50°C. 
Such  pressures  are  equilibrium  pressures  at  the  tem- 
perature  considered.  The  equilibrium  pressure  is  for 
example  composed  of  a  partial  pressure  due  to  the  pro- 
pellant  gas  and  to  the  partial  pressure  due  to  the  prod- 
uct  contained  which  is  in  the  gaseous  form.  The  partial 
pressures  are  adding  up  to  create  the  equilibrium  pres- 
sure.  By  equilibrium  it  is  meant  that  the  pressure  and 
the  temperature  are  not  evolving  in  time  once  the  equi- 
librium  is  reached.  It  is  a  thermodynamic  equilibrium.  In 
particular  high  pressures  are  reached  when  using  a 
gaseous  propellant  which  can  be  dissolved  in  the  prod- 
uct  to  be  dispensed,  examples  of  such  gaseous  propel- 
lants  including  C02  and  N20.  These  propellants  are 
particularly  used  in  combination  with  a  product  which  is 
a  foaming  composition  contained  in  the  container. 
[0023]  In  a  particular  embodiment  of  the  invention,  the 
invention  is  applied  to  a  unitary  aluminium  can  with  a  1 
inch  opening,  i.e.  a  curled  portion  providing  an  opening 
of  about  2.54  cm.  The  can  and  the  curled  portion  are 
formed  using  backward  extrusion  or  deep  drawing  and 

stretching.  Forming  of  such  a  can  is  described  for  exam- 
ple  in  US-A-4  441  354.  Once  formed,  the  curled  portion 
of  the  can  is  ground.  Grinding  is  done  by  removing  a 
part  of  the  curled  portion  of  the  can  so  as  to  form  the  flat 

5  surface  of  the  invention.  In  the  example,  grinding  is 
along  a  plane  normal  to  the  axis  of  the  can,  with  a  pre- 
cision  of  less  than  5  degrees  in  angle  of  deviation 
between  the  flat  surface  formed  and  the  plane  normal  to 
the  axis  of  the  container,  preferably  with  a  precision  of 

10  less  than  4  degrees,  more  preferably  with  a  precision  of 
less  than  3  degrees,  even  more  preferably  with  a  preci- 
sion  of  less  than  2  degrees  and  most  preferably  with  a 
precision  of  less  than  1  degree.  The  grinding  preferably 
provides  a  substantially  flat  ring  having  a  width  com- 

15  prised  between  1  and  2  mm.  Grinding  is  such  that  the 
flat  surface  has  a  height  difference  of  not  more  than  0.2 
mm  in  the  preferred  embodiment.  Furthermore,  the 
height  between  the  level  of  application  of  the  crimping 
force  and  any  point  of  the  flat  surface  should  preferably 

20  not  have  a  variation  of  more  than  0.3  mm  per  can, 
including  both  the  height  difference  of  the  flat  surface 
and  the  shape  of  the  curled  part  of  the  can.  This  is  an 
improvement  when  comparing  to  standard  contact 
height  differences  for  such  cans,  which  are  the  corre- 

25  sponding  normalised  value,  and  which  are  of  the  order 
of  0.5  mm  according  to  FEA  standard  203.  The  curled 
portion  of  the  can  is  such  that  the  residual  thickness 
after  grinding  is  of  more  than  0.75  mm.  However,  the 
curled  portion  should  not  be  too  thick  in  order  to  keep  a 

30  good  quality  metal  to  metal  contact  when  crimping. 
Once  the  can  is  formed  and  ground,  pre-compression 
can  take  place. 
[0024]  Pre-compression  in  the  preferred  embodiment 
is  made  by  applying  a  force  60  in  the  direction  of  the 

35  axis  of  the  can.  The  force  is  applied  on  a  mounting  cup. 
The  mounting  cup  comprises  a  valve  and  a  double  skirt, 
composed  of  an  inner  and  outer  skirt  linked  by  a  linking 
portion.  The  double  skirt  is  co-operating  with  the  curled 
portion  of  the  can  in  such  a  manner  that  the  inner  skirt 

40  is  inserted  within  the  1  inch  opening  along  the  inner  side 
of  the  curled  portion  whereas  the  outer  skirt  is  inserted 
along  the  outer  side  of  the  curled  portion.  In  the  exam- 
ple,  a  circular  grommet  having  a  substantially  rectangu- 
lar  cross-section  is  inserted  between  the  mounting  cup 

45  and  the  can  between  the  skirts  and  to  be  compressed 
between  the  linking  portion  and  the  flat  surface,  both 
being  substantially  tangential  to  a  plane  normal  to  the 
axis  of  the  can.  Consequently,  the  pre-compression 
force  will  compress  the  grommet,  so  that  a  plug  seal 

so  and  a  double  cone  seal  as  described  above  will  be 
formed,  the  grommet  having  a  thickness  of  less  than 
85%  of  its  original  thickness  when  compressed  during 
and  after  pre-compression  and  crimping,  the  thickness 
being  measured  along  the  main  axis  of  the  can  at  the 

55  level  of  the  top  of  the  linking  part.  The  pre-compression 
force,  the  crimping  force  and  the  pulling  force  due  to  the 
metal/metal  contact,  all  contributing  to  compression,  are 
in  this  example  homogeneously  distributed  over  the 
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whole  flat  surface,  as  being  applied  in  a  direction  normal 
to  the  flat  surface,  so  that  compression  is  more  homo- 
geneous  and  therefore  of  better  quality.  Furthermore, 
the  flat  surface  of  the  invention  allows  the  can  structure 
to  sustain  forces  1  50  N  greater  than  forces  sustained  by  5 
normal  cans  prior  to  being  distorted,  the  force  being 
applied  onto  the  can  along  the  direction  of  the  axis  of 
the  can.  The  compression  is  maintained  by  crimping  the 
mounting  cup  onto  the  can.  Crimping  is  made  with  a 
crimping  diameter  of  27.2  +  0.1  mm  and  a  crimping  jo 
height  of  5.2  +  0.1  mm  for  an  aluminium  valve.  For  a 
steel  valve,  the  crimping  diameter  is  of  27.4  +  0.1  mm 
and  the  crimping  height  is  of  5.0  +  0.1  mm.  Tests  indi- 
cated  that  the  larger  the  crimp  diameter  and  the  smaller 
the  crimping  height  the  more  compression  is  achieved.  75 
The  container  is  filled  with  a  composition  containing  sur- 
factants  in  a  proportion  comprised  between  18  and  90 
%  by  weight  of  the  composition,  preferably  comprised 
between  30  and  50  %  by  weight  of  the  composition,  as 
well  as  with  a  compressed  gas  propellant,  in  this  case  20 
C02,  air,  N2,  N20  or  a  mixture  of  them.  This  container 
will  show  no  product  seepage  after  two  weeks  storage 
at  45°C,  and  a  weight  loss  of  less  than  0.5  grams  after 
one  year  storage  at  35°C  when  filled  so  as  to  have  an 
equilibrium  pressure  of  12  bar  at  50  °C.  It  should  be  25 
noted  that  current  containers  with  a  can  having  a  coni- 
cal  flat  surface  ground  at  an  angle  of  more  than  45 
degrees  with  the  plane  normal  to  the  direction  of  the  can 
are  leaking  after  one  week  at  45°C,  whereas  the  con- 
tainers  according  to  the  invention  will  not  leak  after  30 
three  month  at  45°C.  This  is  avoiding  for  the  user  to 
have  a  container  out  of  which  the  propellant  is  partially 
or  completely  gone,  thus  making  the  can  non-appropri- 
ate  for  use.  It  should  be  noted  that  micro-leakage  is 
solved  by  the  invention.  Micro-leakage  cannot  be  35 
observed  in  the  hot  water  bath  which  is  taking  place  dur- 
ing  the  manufacturing  process  of  the  container  for  leak 
testing. 

Claims  40 

1  .  An  essentially  cylindrical  can  for  aerosols,  the  can 
comprising  a  substantially  circular  neck,  whereby 
the  neck  is  defined  by  a  curled  portion,  the  curled 
portion  having  a  flat  surface  (10),  characterised  in  45 
that  the  flat  surface  (10)  defines  a  substantially  pla- 
nar  ring  in  a  plane  normal  to  the  main  axis  of  the 
cylindrical  can. 

2.  The  can  according  to  claim  1  ,  whereby  the  can  is  a  so 
unitary  aluminum  can. 

3.  A  process  for  producing  an  aerosol  container,  the 
aerosol  container  comprising  a  can,  a  mounting 
cup  and  sealing  means,  whereby  the  can  is  an  55 
essentially  cylindrical  can,  the  can  comprising  a 
substantially  circular  neck,  the  neck  being  defined 
by  a  curled  portion,  the  process  comprising  a  can 

forming  step  for  forming  the  can  and  the  neck  and  a 
grinding  step  for  grinding  a  flat  surface  (1  0)  on  the 
curled  portion,  characterised  in  that  the  grinding  is 
made  in  a  plane  normal  to  the  main  axis  of  the 
cylindrical  can,  so  that  the  flat  surface  is  a  substan- 
tially  planar  ring  in  a  plane  normal  to  the  main  axis 
of  the  cylindrical  can. 

4.  A  process  as  in  claim  3  for  producing  an  aerosol 
container,  the  aerosol  container  comprising  a  can, 
a  mounting  cup  and  sealing  means  (40),  whereby 
the  process  further  comprises  a  pre-compression 
step,  whereby  the  sealing  means  are  pre-com- 
pressed  between  the  flat  surface  (10)  and  the 
mounting  cup  by  applying  a  pre-compression  force 
(60)  in  the  direction  of  the  axis  of  the  cylindrical  can, 
and  a  crimping  step,  whereby  the  mounting  cup  is 
crimped  around  the  curled  portion  during  pre-com- 
pression  using  a  crimping  head  (34). 

5.  A  process  according  to  claim  4,  whereby  the  seal- 
ing  means  (40)  comprises  a  grommet,  whereby  the 
grommet  is  compressed  after  the  crimping  step 
down  to  less  than  85%  of  its  original  thickness,  the 
compressed  thickness  being  measured  along  a  line 
(41)  having  the  direction  of  the  main  axis  of  the  can, 
the  line  crossing  the  mounting  cup  at  the  point 
where  it  is  normal  to  the  mounting  cup. 

6.  A  process  according  to  claim  4,  whereby  the  pre- 
compression  force  (60)  is  of  at  least  1000  N. 

7.  A  process  according  to  claim  3,  whereby  the  flat 
surface  (10)  is  ground  with  a  height  difference  of 
less  than  0.3  mm. 

8.  A  process  according  to  claim  3,  whereby  the  can  is 
partly  filled  with  a  liquid  composition  comprising 
surfactants. 

9.  A  process  according  to  claim  3,  whereby  the  aero- 
sol  container  is  filled  with  a  liquid  composition  and 
with  a  propellant,  the  equilibrium  pressure  inside  of 
the  filled  container  being  of  at  least  1  1  bar  at  50°C. 

10.  A  process  according  to  claim  3,  whereby  the  can 
has  a  residual  thickness  (61)  after  grinding  in  the 
curled  portion  of  at  least  0.75  mm. 

40 
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con t en t s  
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REASONS  : 

Claim  1  :  not  new  (see  DE-A-2932826,  fig.  3) 

Claim  2  :  t r i v i a l  
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