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Description 

The  present  invention  relates  to  an  eiectroinjec- 
tor  for  feeding  fuel  to  an  internal  combustion  en- 
gine,  and  to  a  process  for  the  manufacturing  there- 
of. 

More  particularly,  the  invention  relates  to  an 
electroinjector  of  the  type  comprising  an  encasing 
body,  inside  of  which  a  cylindrical  core  is  positioned 
of  ferromagnetic  material,  at  least  partly  surround- 
ed  by  an  actuator  coil,  a  movable  armature  of  ferro- 
magnetic  material,  having  a  substantially  hollow  cy- 
lindrical  shape  and  bearing  at  one  of  its  ends  a  clo- 
sure  element  suitable  to  interrupt,  in  one  position  of 
said  armature,  the  passage  of  fuel  through  an  injec- 
tion  nozzle  under  the  action  of  a  return  spring,  and 
an  annular  shoulder  element  of  impact-resistant  and 
at  least  partly  amagnetic  materia!,  rigid  with  the  core 
and  projecting  from  an  end  surface  thereof  such  as 
to  act  as  a  stop  shoulder  for  an  opposite  end  of  said 
armature  in  another  position  of  said  armature  in 
which  the  closure  element  leaves  open  the  fuel  pas- 
sage  through  the  injection  nozzle,  the  armature  be- 
ing  guided  by  a  small  tube  rigidly  inserted  in  a  hollow 
cylindrical  portion  of  the  core  and  protruding  there- 
from  and  the  annular  shoulder  element  being  driven 
on  the  end  portion  of  the  cylindrical  portion  of  the 
core  with  diametrical  interference,  the  outer  diame- 
ter  of  said  end  portion  being  smaller  than  the  outer 
diameter  of  the  cylindrical  portion  of  said  core  and 
the  outer  diameter  of  the  annular  shoulder  element 
being  greater  than  the  outer  diameter  of  said  cylin- 
drical  portion  of  said  core. 

Such  an  electroinjector  is  known  from  EP-A  0  172 
591,  which  is  prior  art  according  to  Art.  54(3)  EPC. 

In  the  injector  of  this  document,  the  annular 
shoulder  element,  which  instead  of  being  mounted 
on  the  outer  cylindrical  wall  of  the  end  portion  of  the 
core  may  also  be  mounted  on  an  inner  cylindrical 
wall  thereof,  may  be  partly  split  in  a  longitudinal  di- 
rection  to  allow  elastic  forcing  of  the  annular  ele- 
ment  on  the  core  into  its  final  position,  or  it  may  be 
assembled  against  a  shoulder  provided  on  the  end 
portion  of  the  core,  so  arranged  to  cause  the  annu- 
lar  element  to  axially  project  from  the  end  surface  of 
the  core  by  the  desired  amount. 

The  end  surface  of  the  annular  shoulder  element, 
which  may  be  hardened  by  a  coating  of  a  hard  mate- 
rial,  preferably  titanium  nitride,  may  be  rounded  or 
inclined  through  a  certain  angle  instead  of  being  flat 
and  perpendicular  to  the  axis  of  the  element,  so  as 
to  limit  the  contact  area  between  the  armature  and 
the  annular  shoulder  element  in  operation. 

Owing  to  axial  protrusion  of  the  annular  shoulder 
element  from  the  end  of  the  core  in  its  position  axial- 
ly  fixed  by  diametrical  interference,  in  the  position 
of  end  lift  of  the  armature,  when  this  latter  rests 
against  the  annular  element,  a  small  clearance  re- 
mains  between  the  armature  and  the  core.  This 
clearance,  together  with  the  nature  of  the  material 
of  the  annular  element,  avoids  the  occurrence  of 
phenomena  of  magnetic  sticking  between  the  arma- 
ture  and  the  core,  phenomena  which  on  the  contra- 
ry  occur  in  case  of  direct  contact,  due  to  the  pro- 
gressive  leveling  of  the  contact  surfaces,  and 

hence  of  the  increase  of  actual  contact  area,  which 
over  time  generates  considerable  adhesion  forces. 

The  same  annular  element,  thanks  to  its  reduced 
wall  thickness,  minimises  the  possibility  of  hydraulic 

5  sticking  in  the  step  of  resting  against  the  shoulder. 
In  an  electroinjector  of  this  kind,  there  are  hence 

particularly  fast  and  constant  armature  closure  and 
opening  transients. 

It  is  however  important,  to  the  purpose  of  a  pre- 
10  cise  electromagnetic  arrangement  of  the  electroin- 

jector,  and  to  keep  constant  the  functional  charac- 
teristics  found  on  the  various  electroinjectors  from 
a  mass-production,  that  the  dimension  of  the  said 
clearance  be  kept  as  constant  as  possible  within 

15  very  narrow  tolerance  limits,  also  considering  the 
value  of  off-plane  location  of  the  front  surface  of 
the  shoulder  annular  element  relatively  to  the  front 
surface  of  the  end  of  core. 

If  one  desires  to  keep  the  tolerance  limits  within 
20  the  maximum  value  of,  e.g.,  10  n,  it  is  necessary  to 

impose,  for  the  concerned  dimensions  of  the  two 
components  and  for  the  off-normality  location  of 
the  surfaces,  tolerance  limits  lower  than  2  n  for 
each  dimension,  which  involves  a  hardly  bearable 

25  increase  in  electroinjector  production  costs.  On  the 
other  hand,  also  an  assembly  by  dimensional  sorting 
of  the  components,  as  provided,  e.g.,  by  US-A  4 
423  841  ,  does  not  solve  the  problem,  in  that  it  does 
not  eliminate  the  need  for  small  tolerances  in  errors 

30  of  normality  and  parallelism  between  the  surfaces 
determining  the  dimensional  value  of  the  clearance, 
and  is  hence  burdensome  for  a  mass-production. 

From  DE-A  2  123  145  there  is  known  an  electric 
commutator  for  pneumatic  signals  which  comprises, 

35  like  an  electroinjector,  a  cylindrical  core  of  ferro- 
magnetic  material  surrounded  by  a  coil,  and  a  mov- 
able  armature  the  axial  position  of  which  relative  to 
the  core  is  influenced  by  the  energisation  of  the 
coil.  An  annular  shoulder  element  of  amagnetic  ma- 

40  terial  is  fixed  on  the  core  and  projects  therefrom  to 
act  as  a  stop  for  the  armature. 

The  tolerance  problems  pointed  out  above  are  al- 
so  present  in  the  above  commutator. 

Furthermore,  an  electroinjector  of  the  type  hav- 
45  ing  a  cylindrical  core  of  ferromagnetic  material  and 

an  armature  movable  relative  thereto  in  an  axial  di- 
rection  upon  energisation  of  a  coil  surrounding  the 
core  is  known  from  FR-A  2  532  005.  In  this  known 
electroinjector  the  armature  is  slidingly  guided  by  a 

50  guide  tube  secured  inside  the  cylindrical  core  and 
projecting  therefrom. 

A  washer  housed  inside  the  armature  near  its  low- 
er  end  defines  the  stroke  of  the  armature  by  abut- 
ting  against  the  lower  end  of  the  guide  tube. 

55  This  construction  has  even  more  critical  prob- 
lems  of  tolerances  because  the  clearance  between 
the  armature  and  the  core  depends  not  only  from 
the  exact  fixing  position  of  the  guide  tube  with  re- 
spect  to  the  end  of  the  core  in  axial  direction,  but  al- 

60  so  from  the  exact  fixing  position  of  the  washer  with 
respect  to  the  upper  end  of  the  armature  in  axial  di- 
rection. 

The  purpose  of  the  present  invention  is  to  pro- 
vide  an  electroinjector  of  the  type  mentioned  in  the 

65  introduction,  which  can  be  obtained  in  a  mass-pro- 
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duction  at  competitive  costs,  while  guaranteeing  the 
observance  of  particularly  precise  dimensions,  but 
without  requiring  the  observance  of  severe  toler- 
ances  for  the  dimensions  of  the  individual  compo- 
nents,  but  allowing  on  the  contrary  medium-preci- 
sion  processes  to  be  adopted  for  components  ma- 
chining. 

Within  the  scope  of  the  invention,  also  providing 
a  particular  electroinjector  manufacturing  process 
offering  advantages  in  precision  with  limited  pro- 
duction  costs  is  desired. 

According  to  one  aspect  of  the  invention,  the 
above  mentioned  purpose  is  achieved  in  that  in  an 
electroinjector  of  the  type  mentioned  in  the  introduc- 
tion,  the  core  has  an  approximately  conically  shaped 
transient  zone  between  the  smaller  diameter  core 
portion  on  which  the  annular  shoulder  element  is 
driven,  and  the  greater-diameter  core  portion,  said 
transient  zone  being  plastically  deformed  by  the  end 
of  the  annular  shoulder  element  which  penetrates  in 
a  generally  axial  direction  of  the  core  into  said  tran- 
sient  zone. 

The  plastic  deformation  is  accomplished  in  the 
step  of  assembling  the  annular  shoulder  element  on 
the  core,  by  applying  an  impulsive  action  in  an  axial 
direction  onto  the  annular  shoulder  element  driven 
on  the  core,  the  action  being  such  as  to  cause  a 
plastic  deformation  of  the  transient  zone  of  the 
core  in  a  generally  axial  direction. 

According  to  another  aspect  of  the  invention,  a 
deformable  washer  element  is  interposed  in  axial  di- 
rection  between  the  annular  shoulder  element  and  a 
stop  shoulder  of  the  core,  the  washer  element  hav- 
ing  an  outer  diameter  greater  than  the  outer  diame- 
ter  of  the  cylindrical  portion  of  said  core  and  being 
pressed  onto  the  stop  shoulder  thereby  having  a 
plastically  deformed  end  portion  overlapping  the  pe- 
riphery  of  said  stop  shoulder. 

In  this  case,  manufacturing  of  the  electroinjector 
is  accomplished  by  interposing  the  washer  shoulder 
element  and  the  stop  shoulder  of  the  core  and  then 
applying  an  impulsive  action  onto  the  annular  shoul- 
der  element  in  an  axial  direction  thereof  such  as  to 
cause  a  plastic  deformation  of  the  washer  element 
in  a  generally  axial  direction  thereof. 

With  such  a  plastic  deformation  of  the  core  or  the 
washer  element,  the  component  elements  (the  core 
and  the  annular  element)  manufactured  with  medium- 
precision  processes,  which  would  allow  a  dimension- 
al  variability  of  the  clearance  of,  e.g.,  150  \i,  are 
made  assume,  in  the  assembly  step,  mutual  positions 
securing  the  observance  of  the  dimensions  re- 
quired  for  the  correct  operating  of  the  electroinjec- 
tor. 

For  the  driving  of  the  annular  element  in  its  end 
position,  the  use  of  a  particular  tool  is  proposed,  as 
it  is  claimed  in  claims  7  and  8. 

It  has  been  found  indeed  that  the  end  positioning 
of  the  annular  element  on  the  core  by  restriking  of 
the  components  under  a  driving  impulsive  action 
guarantees  the  dimensional  constancy  and  the  cir- 
cumferential  uniformity  of  the  clearance  by  causing 
different  local  yieldings  of  the  core  body,  of  materi- 
al  essentially  less  hard  than  that  of  the  annular  ele- 
ment,  up  to  compensate  for  the  widest  dimension 

and  shape  tolerances  applied  to  the  cycle  of  pro- 
duction  of  the  two  components. 

The  low  ratio  existing  between  the  fitting  length 
and  the  diameter  of  the  annular  element  secures,  in 

5  the  driving  step,  also  the  parallelism  and  the  normali- 
ty  of  the  two  elements  being  assembled. 

Further  details  of  the  invention  shall  appear  more 
evident  from  the  following  disclosure  of  preferred 
and  not  limitative  embodiments  of  an  electroinjector 

10  according  to  the  invention,  illustrated  in  the  at- 
tached  drawings,  wherein: 

Fig.  1  is  an  axial  sectional  view  of  an  electroinjec- 
tor  according  to  the  invention; 

15  Fig.  2  is  a  partial  sectional  view  of  the  body  defin- 
ing  the  cylindrical  core  in  a  first  embodiment; 

Figs.  3  and  4  are  partial  sectional  views  on  en- 
larged  scale  in  correspondence  of  the  area  of  as- 
sembly  of  the  annular  element  on  the  core  of  figs.  1 

20  and  2,  respectively  before  and  after  the  end  driv- 
ing; 

Figs.  5  and  6  are  partial  sectional  views  on  en- 
larged  scale,  always  in  correspondence  of  the  point 
of  assembly  of  the  annular  element  on  the  core,  in  a 

25  second  embodiment,  respectively  before  and  after 
the  end  driving; 

Fig.  7  is  a  partially  sectional  view  of  a  tool  for  the 
assembly  of  the  annular  element  on  the  core; 

Fig.  8  is  a  detail,  on  enlarged  scale,  of  fig.  7  in  the 
30  step  immediately  prior  to  the  end  driving. 

Referring  first  to  Fig.  1,  an  electroinjector  of  the 
type  being  the  object  of  the  present  invention  com- 
prises  a  cylindrical  core  1  0  of  ferromagnetic  materi- 

35  al,  housed  inside  an  encasing  body  1  1  ,  it  too  of  ferro- 
magnetic  material,  and  extending  to  the  outside  of 
the  body  1  1  to  form  a  fitting  1  0a  to  connect  the  injec- 
tor  to  a  fuel  feed. 

To  the  core  10  a  movable  armature  12  of  ferromag- 
40  netic  material  is  coaxially  associated,  which,  togeth- 

er  with  the  core  1  0  and  the  body  1  1  ,  forms  a  magnetic 
circuit. 

The  core  1  0  is  at  least  partly  surrounded  by  a  coil 
13,  wound  around  a  bobbin  14,  which  is  electrically 

45  fed,  with  intermittent  drive,  by  means  of  conductors 
15  partly  embedded  in  a  cap  of  plastics  16. 

The  movable  armature  12,  of  substantially  hollow 
cylindrical  shape,  bears  a  closure  element  17  with 
the  interposition  of  a  washer  18,  and  is  guided  by  a 

50  tube  1  9  rigidly  inserted  in  a  hollow  cylindrical  portion 
of  the  core  1  0,  but  protruding  out  of  it.  A  spring  20 
keeps  the  closure  element  17  normally  pressed 
against  the  shoulder  of  an  injection  nozzle  21,  pro- 
vided  with  a  calibrated  bore  for  the  outlet  of  the  fu- 

55  el.  The  spring  20  reacts  against  a  sleeve  22  insert- 
ed  with  interference  inside  the  core  1  0  and  centrally 
open  to  allow  the  flow  of  the  fuel. 

Between  the  nozzle  21  and  the  body  1  1  an  annular 
spacer  23  is  placed,  substantially  defining  the 

60  stroke  of  the  armature  12,  which  on  its  side  facing 
towards  the  core  1  0  comes  to  stop  against  an  annu- 
lar  shoulder  element  24,  of  impact-resistant  materi- 
al,  and  at  least  partly  amagnetic,  mounted  on  the  end 
portion  of  the  cylindrical  portion  of  the  core  1  0  so  as 

65  to  axially  protrude  from  the  end  of  core  1  0.  As  visi- 
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ble  in  the  drawings,  the  outer  diameter  of  said  end 
portion  in  smaller  than  the  outer  diameter  of  the  cy- 
lindrical  portion  of  the  core  1  0  and  the  outer  diame- 
ter  of  the  annular  shoulder  element  24  is  greater 
than  the  outer  diameter  of  the  cylindrical  portion  of 
the  core  1  0.  Owing  to  axial  protrusion  of  element  24, 
a  small  clearance  T,  fig.  2,  is  left  between  the  arma- 
ture  12  and  the  core  10  in  the  armature  lift  end  posi- 
tion,  in  which  the  closure  element  17  leaves  open  the 
passage  through  the  nozzle  21  .  The  annular  shoul- 
der  element  24  guarantees  that  phenomena  of  mag- 
netic  and/or  hydraulic  sticking,  detrimental  to  the 
purpose  of  a  quick  closure  of  the  injector,  do  not 
occur. 

The  hydraulic  tightness  is  secured  by  seal  rings 
25,  26  and  36.  The  fuel,  fed  through  the  sleeve  22, 
arrives  to  bores  27  of  the  core  1  0  and  then  to  bores 
28  of  the  armature  12,  from  which  the  fuel  flows  to 
the  outside  of  the  nozzle  21  . 

It  shall  be  understood  that  when  the  coil  13  is 
deenergized,  the  armature  1  2  is  in  its  lowermost  po- 
sition  wherein  the  closure  element  17  interrupts  the 
fuel  flow  through  the  nozzle  21  ,  whilst,  when  the  coil 
13  is  energized,  the  armature  12  is  in  its  uppermost 
position  resting  against  the  annular  shoulder  ele- 
ment  24  and  the  closure  element  17  leaves  open  the 
fuel  passage  through  the  injection  nozzle  21  . 

To  secure  the  highest  precision  in  the  positioning 
of  the  annular  element  24  and  the  maintainment  of  a 
clearance  T  of  desired  dimension  for  all  the  injec- 
tors  of  a  mass-production,  without  the  need  for  re- 
specting  too  restricted  tolerances  in  the  machining 
of  the  core  1  0  and  of  the  annular  element  24,  and 
hence  without  having  excessive,  unbearable  costs, 
accomplishing  the  dimensional  precision  is  pro- 
posed,  according  to  the  invention,  when  assembling 
the  two  components,  rather  than  in  the  machining 
step. 

The  annular  element  24,  manufactured  with  medi- 
um  precision,  is  driven  on  the  end  portion  of  the  cy- 
lindrical  portion  of  the  core  1  0,  it  too  manufactured 
with  medium  precision,  by  diametrical  interference 
up  to  a  certain  axial  position,  and  is  then  fixed  in  po- 
sition  by  plastic  deformation  of  a  portion  of  the  core 
10  in  an  essentially  axial  direction,  or  by  plastic  de- 
formation  of  an  element  interposed  in  axial  direction 
between  the  annular  element  24  and  the  core  1  0. 

To  that  purpose,  according  to  a  first  practical  em- 
bodiment  illustrated  in  figs,  from  2  to  4,  the  core  10 
is  provided,  its  end  portion  on  which  the  annular  ele- 
ment  24  is  to  be  driven,  with  an  annular  groove  29 
between  a  smaller-diameter  core  portion  30  and  a 
greater-diameter  core  portion  31,  this  latter  being 
radiused  to  the  main  cylindrical  portion  of  the  core 
10.  An  approximately  conically  shaped  transient 
zone  is  provided  between  the  groove  29  and  the 
portion  31  and  represents  in  this  embodiment  the 
portion  which  on  the  end  assemblage  of  the  annular 
element  24  undergoes  the  plastic  deformation,  as  it 
can  be  observed  by  comparing  figs.  3  and  4,  from 
which  it  can  be  noted  that  the  transient  zone  is  plas- 
tically  deformed  by  the  end  of  the  annular  shoulder 
element  24  which  penetrates  in  a  generally  axial  di- 
rection  of  the  core  10  into  said  transient  zone. 

The  affixing  in  the  end  position  is  carried  out  by 

means  of  an  impulsive  action  on  the  annular  element 
24  with  the  interposition  of  a  pusher  32,  having  a 
stem  which  is  driven  inside  the  core  10,  and  a  head 
which  rests  against  the  front  end  of  the  annular  ele- 

5  ment  24. 
As  it  can  be  observed  from  figs.  3  and  5,  the 

head  of  the  pusher  32  is  advantageously  provided, 
on  its  face  facing  the  stem,  with  an  annular  step  por- 
tion  44  of  height  H  and  of  outer  diameter  slightly 

10  less  than  the  inner  diameter  of  the  annular  element 
24,  which  step  portion  44,  by  coming  to  rest  against 
the  front  end  surface  of  the  core  10,  determines  the 
end  of  the  axial  stroke  of  pusher  32  and,  conse- 
quently,  the  value  of  the  end  protrusion,  or  clear- 

15  ance  T  of  fig.  2,  of  the  annular  element  24  from  the 
front  end  surface  of  said  core. 

Due  to  the  elastic  recovery  of  the  core  10  and  of 
the  annular  element  24,  the  dimension  H  of  the  step 
portion  44  is  slightly  different  from  the  dimension  T 

20  of  desired  clearance.  Even  in  the  complete  absence 
of  the  step  portion  44,  a  clearance  T  shall  hence  be 
formed,  even  if  of  the  order  of  a  few  hundredths  of 
millimeter  only. 

A  tool  which  can  be  advantageously  used  for 
25  manufacturing  the  injector  by  providing  said  impul- 

sive  action  is  illustrated  in  figs.  7  and  8.  It  compris- 
es  a  stationary  support  33,  on  the  upper  part  of 
which  a  mass  35  is  hinged  on  a  hinge  34,  through  a 
supporting  rod  37.  To  the  lower  portion  of  the  sup- 

30  port  33,  the  core  10  is  fixed  in  a  correspondingly 
shaped  seat  38,  in  such  a  way  that  the  front  end  of 
the  core  1  0,  on  which  the  annular  element  24  has  to 
be  mounted,  protrudes  from  the  side  facing  towards 
the  mass  35  on  the  trajectory  of  the  same  mass  35. 

35  The  core  10  is  fixed  by  means  of  a  ring  nut  39 
screwed  down  in  a  sleeve  40  fastened  on  the  sup- 
port  33. 

To  the  mass  35  a  pin  41  is  centrally  fastened,  suit- 
able  to  act  axially  on  the  pusher  32  inserted  in  the 

40  core  10.  The  arrangement  is  in  fact  such  that  the  ax- 
is  of  the  core  1  0  and  of  the  annular  element  24  coin- 
cides  with  the  tangent  to  the  trajectory  of  the  centre 
of  the  pin  41  in  the  lowermost  point  of  the  same  tra- 
jectory. 

45  It  shall  be  understood  that  by  letting  the  mass  35, 
suitably  dimensioned  as  a  function  of  the  dimen- 
sions  and  of  the  nature  of  the  elements  to  be  fas- 
tened  to  each  other,  fall  down  from  a  pre-estab- 
lished  height,  on  the  pusher  32  and  hence  on  the  an- 

50  nular  element  24,  an  impulsive  action  is  exerted, 
which  causes  the  end  driving  of  the  annular  element 
24  on  the  core  1  0  with  the  above  said  plastic  defor- 
mation  in  the  transient  zone  adjacent  to  the  groove 
29. 

55  To  exemplifying  purposes,  the  annular  element  24 
can  be  driven  on  the  core  10  by  means  of  static  pre- 
driving  by  press  with  a  force  of  90-110  kg,  and  the 
dynamic  end  driving  can  be  obtained  with  a  work  of 
0.07  kgm. 

60  According  to  another  embodiment,  illustrated  in 
figs.  5  and  6,  the  plastic  deformation  is  envisaged 
to  occur  on  a  deformable  washer  element  42,  e.g.,  a 
copper  washer,  axially  interposed  between  the  an- 
nular  shoulder  element  24  and  a  flat  stop  shoulder 

65  43  provided  on  the  core  10,  extending  crosswise  rel- 
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atively  to  the  axis  of  core  10.  The  washer  element  42 
has  an  outer  diameter  greater  than  the  outer  diame- 
ter  of  the  cylindrical  portion  of  the  core  10  and  is 
pressed  onto  the  stop  shoulder  43  thereby  having  a 
plastically  deformed  end  portion  overlapping  the  pe- 
riphery  of  the  stop  shoulder  43.  The  end  driving 
can  be  carried  out  in  this  case  in  a  way  analog  to 
that  described  for  the  foregoing  embodiment. 

It  has  been  found  that  an  impulsive  action  as  de- 
scribed  guarantees  not  only  a  constancy  of  end  di- 
mension  and  a  circumferential  evenness  of  the 
clearance  due  to  different  local  yieldings  of  core  1  0, 
but  also  a  compensation  for  the  greater  tolerances 
of  dimensions  and  shape  adopted  in  the  machining 
of  the  core  1  0  and  of  the  annular  element  24. 

Of  course,  numerous  changes  and  variants  are 
possible.  So,  e.g.,  the  end-driving  impulsive  action 
could  be  achieved  by  means  of  a  mass  made  fall 
down  on  the  annular  element  24  kept  with  its  axis  in 
vertical  position. 

Claims 

1.  Electroinjector  for  feeding  fuel  to  an  internal 
combustion  engine,  comprising  an  encasing  body  (1  1  ) 
inside  of  which  a  cylindrical  core  (10)  is  positioned 
of  ferromagnetic  material,  at  least  partly  surround- 
ed  by  an  actuator  coil  (1  3),  a  movable  armature  (1  2) 
of  ferromagnetic  material  having  a  substantially  hol- 
low  cylindrical  shape  and  bearing  at  one  of  its  ends 
a  closure  element  (17)  suitable  to  interrupt,  in  one 
position  of  said  armature  (12),  the  passage  of  fuel 
through  an  injection  nozzle  (21  ),  under  the  action  of 
a  return  spring  (20),  and  an  annular  shoulder  ele- 
ment  (24)  of  impact-resistant  and  at  least  partly 
amagnetic  material  rigid  with  the  core  (10)  and  pro- 
jecting  from  an  end  surface  thereof  such  as  to  act 
as  a  stop  shoulder  for  an  opposite  end  of  said  arma- 
ture  (1  2)  in  another  position  of  said  armature  (1  2)  in 
which  the  closure  element  (17)  leaves  open  the  fuel 
passage  through  the  injection  nozzle  (21),  the  arma- 
ture  (1  2)  being  guided  by  a  guide  tube  (1  9)  rigidly  in- 
serted  in  a  hollow  cylindrical  portion  of  the  core  (10) 
and  protruding  therefrom  and  the  annular  shoulder 
element  (24)  being  driven  on  the  end  portion  of  the 
cylindrical  portion  of  the  core  (1  0)  with  diametrical  in- 
terference,  the  outer  diameter  of  said  end  portion 
being  smaller  than  the  outer  diameter  of  the  cylindri- 
cal  portion  of  said  core  (1  0)  and  the  outer  diameter 
of  the  annular  shoulder  element  (24)  being  greater 
than  the  outer  diameter  of  said  cylindrical  portion  of 
said  core  (1  0),  whereby  the  core  (1  0)  has  an  approxi- 
mately  conically  shaped  transient  zone  between  the 
smaller-diameter  core  portion  (30)  on  which  the  an- 
nular  shoulder  element  (24)  is  driven,  and  the  great- 
er-diameter  core  portion  (31),  said  transient  zone 
being  plastically  deformed  by  the  end  of  the  annular 
shoulder  element  (24)  which  penetrates  in  a  general- 
ly  axial  direction  of  the  core  (1  0)  into  said  transient 
zone. 

2.  Electroinjector  according  to  claim  1  ,  character- 
ized  in  that  an  annular  groove  (29)  is  provided  be- 
tween  said  smaller-diameter  portion  (30)  and  said 
transient  portion  of  the  core  (10). 

3.  Electroinjector  for  feeding  fuel  to  an  internal 
combustion  engine,  comprising  an  encasing  body  (1  1  ) 
inside  of  which  a  central  core  (10)  is  positioned  of 
ferromagnetic  material,  at  least  partly  surrounded 

5  by  an  actuator  coil  (1  3),  a  movable  armature  (1  2)  of 
ferromagnetic  material  having  a  substantially  hollow 
cylindrical  shape  and  bearing  at  one  of  its  ends  a 
closure  element  (17)  suitable  to  interrupt,  in  one  po- 
sition  of  said  armature  (12),  the  passage  of  fuel 

10  through  an  injection  nozzle  (21),  under  the  action  of 
a  return  spring  (20),  and  an  annular  shoulder  ele- 
ment  (24)  of  impact-resistant  and  at  least  partly 
amagnetic  material  rigid  with  the  core  (10)  and  pro- 
jecting  from  an  end  surface  thereof  such  as  to  act 

15  as  a  stop  shoulder  for  an  opposite  end  of  said  arma- 
ture  (12)  in  another  position  of  said  armature  (12)  in 
which  the  closure  element  (17)  leaves  open  the  fuel 
passage  through  the  injection  nozzle  (21  ),  the  arma- 
ture  (12)  being  guided  by  a  guide  tube  (19)  rigidly  in- 

20  serted  in  a  hollow  cylindrical  portion  of  the  core  (1  0) 
and  protruding  therefrom  and  the  annular  shoulder 
element  (24)  being  driven  on  the  end  portion  of  the 
cylindrical  portion  of  the  core  (1  0)  with  diametrical  in- 
terference,  the  outer  diameter  of  said  end  portion 

25  being  smaller  than  the  outer  diameter  of  the  cylindri- 
cal  portion  of  said  core  (1  0)  and  the  outer  diameter 
of  the  annular  shoulder  element  (24)  being  greater 
than  the  outer  diameter  of  said  cylindrical  portion  of 
said  core  (10),  whereby  a  deformable  washer  ele- 

30  ment  (42)  is  interposed  in  axial  direction  between  the 
annular  shoulder  element  (24)  and  a  stop  shoulder 
(43)  of  the  core  (1  0),  said  washer  element  (42)  hav- 
ing  an  outer  diameter  greater  than  the  outer  diame- 
ter  of  the  cylindrical  portion  of  said  core  (10)  and  be- 

35  ing  pressed  onto  the  stop  shoulder  (43)  thereby 
having  a  plastically  deformed  end  portion  overlap- 
ping  the  periphery  of  said  stop  shoulder  (43). 

4.  A  process  for  manufacturing  an  electroinjec- 
tor  according  to  claim  1  ,  in  which  the  annular  shoul- 

40  der  element  (24)  is  driven  on  the  core  (1  0)  of  the  in- 
jector,  characterized  in  that  it  comprises  the  step  of 
applying  an  impulsive  action  in  an  axial  direction  on- 
to  said  annular  shoulder  element  (24)  driven  on  the 
core  (1  0),  said  action  being  such  as  to  cause  a  plas- 

45  tic  deformation  of  the  transient  zone  of  the  core  (10) 
in  a  generally  axial  direction. 

5.  A  process  for  manufacturing  an  electroinjec- 
tor  according  to  claim  3,  in  which  the  annular  shoul- 
der  element  (24)  is  driven  on  the  core  (1  0)  of  the  in- 

50  jector,  characterized  in  that  it  comprises  the  steps 
of  interposing  a  washer  element  (42)  in  axial  direc- 
tion  between  the  annular  shoulder  element  (24)  and 
the  stop  shoulder  of  the  core  (1  0),  and  of  applying 
an  impulsive  action  onto  the  annular  shoulder  ele- 

55  ment  (24)  in  an  axial  direction  thereof  such  as  to 
cause  a  plastic  deformation  of  the  washer  element 
(42)  in  a  generally  axial  direction  thereof. 

6.  A  process  according  to  claim  4  or  5,  charac- 
terized  in  that  the  impulsive  action  is  accomplished 

60  by  causing  a  prefixed  mass  (35)  to  fall  down  from  a 
prefixed  height  for  acting  axially  onto  said  annular 
shoulder  element  (24)  driven  onto  the  core  (10). 

7.  Use  of  a  tool  for  implementing  the  process  of 
any  one  of  claims  4  to  6,  wherein  the  tool  comprises 

65  a  pusher  (32)  having  a  stem  insertable  into  the  core 
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(10)  of  the  injector  and  a  head  having  an  annular 
step  portion  (44)  on  its  face  facing  toward  the  stem, 
the  step  portion  (44)  having  an  axial  height  substan- 
tially  equal  to  the  axial  dimension  of  a  prefixed  clear- 
ance  between  the  end  surface  of  the  core  (1  0)  and 
the  end  surface  of  the  annular  shoulder  element 
(24)  projecting  therefrom  and  an  outer  diameter 
slightly  less  than  the  inner  diameter  of  the  annular 
shoulder  element  (24),  and  wherein  the  pusher  (32) 
with  the  stem  inserted  in  the  core  (10)  is  subjected  to 
an  impulsive  action  such  as  to  bring  said  step  por- 
tion  (44)  to  rest  against  the  end  surface  of  the  core 
(10). 

8.  Use  of  a  tool  according  to  claim  7,  further  com- 
prising  a  mass  (35)  movable  relative  to  a  stationary 
support  holding  the  core  (1  0),  wherein  the  mass  (35) 
is  caused  to  fall  by  gravity  from  a  prefixed  height 
onto  the  pusher  (32)  having  the  stem  inserted  in  the 
core  (10). 

Patentanspruche 

1  .  Elektromagnetisches  Brennstoffeinspritzventil 
fur  Verbrennungsmotoren,  mit  einem  Gehausekor- 
per  (11),  in  dem  ein  zylindrischer  Kern  (10)  aus  ferro- 
magnetischem  Material  angeordnet  ist,  welcher  zu- 
mindest  teilweise  von  einer  Erregerspule  (13)  umge- 
ben  ist,  mit  einem  bewegbaren  Anker  (12)  aus 
ferromagnetischem  Material,  welcher  im  wesentli- 
chen  hohlzylindrische  Form  aufweist  und  an  einem 
seiner  Enden  ein  VerschluBelement  (17)  tragt,  wel- 
ches  in  einer  Stellung  des  Ankers  (12)  den  Durch- 
tritt  von  Kraftstoff  durch  eine  Einspritzduse  (21) 
unter  Einwirkung  einer  Riickholfeder  (20)  zu  unter- 
brechen  geeignet  ist,  und  mit  einem  ringformigen 
Schulterelement  (24)  aus  stoBbestandigem  und  zu- 
mindest  teilweise  amagnetischem  Material,  welches 
Element  fest  mit  dem  Kern  (10)  ausgebildet  ist  und 
von  einer  Endflache  desselben  vorragt,  urn  als  An- 
schlagschulter  fur  ein  gegenuberliegendes  Ende 
des  Ankers  (12)  in  der  anderen  Position  des  An- 
kers  (12)  zu  wirken,  in  welcher  das  VerschluBele- 
ment  (17)  die  Kraftstoff-Durchtrittsoffnung  durch 
die  Einspritzduse  (21)  often  halt,  wobei  der  Anker 
(12)  durch  ein  fest  in  den  hohlzylindrischen  Bereich 
des  Kernes  (10)  eingesetztes  und  aus  diesem  her- 
vorragendes  Fuhrungsrohr  (19)  gefuhrt  wird  und 
das  ringformige  Schulterelement  (24)  auf  den  End- 
bereich  des  zylindrischen  Bereiches  des  Kernes 
(10)  mit  einer  Durchmesser-Abstimmung  aufgetrie- 
ben  wird,  wobei  der  AuBendurchmesser  des  zylin- 
drischen  Bereiches  des  Kernes  (10)  und  der  AuBen- 
durchmesser  des  ringformigen  Schulterelementes 
(24)  groBer  ist  als  der  AuBendurchmesser  des  zy- 
lindrischen  Bereiches  des  Kernes  (10),  wobei  der 
Kern  (10)  eine  ungefahr  konisch  ausgebildete  Uber- 
gangszone  zwischen  dem  Kernbereich  (30)  mit  ge- 
ringerem  Durchmesser,  auf  welchen  das  Schulter- 
element  (24)  aufgetrieben  wird,  und  dem  Kernbe- 
reich  (31)  mit  groBerem  Durchmesser  aufweist, 
wobei  die  Obergangszone  durch  das  Ende  des  ring- 
formigen  Schulterelementes  (24)  plastisch  verformt 
wird,  welches  in  im  wesentlichen  axialer  Richtung 
des  Kerns  (1  0)  in  die  Obergangszone  eindringt. 

2.  Elektromagnetisches  Brennstoffeinspritzven- 
til  nach  Anspruch  1,  dadurch  gekennzeichnet,  daB 
eine  ringformige  Nut  (29)  zwischen  dem  Bereich  (30) 
mit  geringerem  Durchmesser  und  dem  Obergangs- 

5  bereich  des  Kernes  (1  0)  vorgesehen  ist. 
3.  Elektromagnetisches  Brennstoffeinspritzven- 

til  fur  Verbrennungsmotoren,  mit  einem  Gehause- 
korper  (11),  in  dem  ein  zylindrischer  Kern  (10)  aus 
ferromagnetischem  Material  angeordnet  ist,  wel- 

10  cher  zumindest  teilweise  von  einer  Erregerspule 
(13)  umgeben  ist,  mit  einem  bewegbaren  Anker  (12) 
aus  ferromagnetischem  Material,  welcher  im  we- 
sentlichen  hohlzylindrische  Form  aufweist  und  an  ei- 
nem  seiner  Enden  ein  VerschluBelement  (17)  tragt, 

15  welches  in  einer  Stellung  des  Ankers  (12)  den 
Durchtritt  von  Kraftstoff  durch  eine  Einspritzduse 
(21)  unter  Einwirkung  einer  Riickholfeder  (20)  zu  un- 
terbrechen  geeignet  ist,  und  mit  einem  ringformigen 
Schulterelement  (24)  aus  stoBbestandigem  und  zu- 

20  mindest  teilweise  amagnetischem  Material,  welches 
Element  fest  mit  dem  Kern  (10)  ausgebildet  ist  und 
von  einer  Endflache  desselben  vorragt,  urn  als  An- 
schlagschulter  fur  ein  gegenuberliegendes  Ende 
des  Ankers  (12)  in  der  anderen  Position  des  Ankers 

25  (1  2)  zu  wirken,  in  welcher  das  VerschluBelement  (1  7) 
die  Kraftstoff-Durchtrittsoffnung  durch  die  Ein- 
spritzduse  (21)  often  halt,  wobei  der  Anker  (12) 
durch  ein  starr  in  den  hohlzylindrischen  Bereich 
des  Kernes  (10)  eingesetztes  und  aus  diesem  her- 

30  vorragendes  Fuhrungsrohr  (19)  gefuhrt  wird  und 
das  ringformige  Schulterelement  (24)  auf  den  End- 
bereich  des  zylindrischen  Bereiches  des  Kernes 
(10)  mit  einer  Durchmesser-Abstimmung  aufgetrie- 
ben  wird,  wobei  der  AuBendurchmesser  des  Endbe- 

35  reiches  kleiner  ist  als  der  AuBendurchmesser  des 
zylindrischen  Bereiches  des  Kernes  (10)  und  der 
AuBendurchmesser  des  ringformigen  Schulterele- 
mentes  (24)  groBer  ist  als  der  AuBendurchmesser 
des  zylindrischen  Bereiches  des  Kernes  (10),  wobei 

40  ein  deformierbares  Beilagscheibenelement  (42)  in 
axialer  Richtung  zwischen  dem  ringformigen  Schul- 
terelement  (24)  und  einer  Anschlagschulter  (43) 
des  Kerns  (10)  angeordnet  ist,  wobei  das  Bei- 
lagscheibenelement  (42)  einen  groBeren  AuBen- 

45  durchmesser  als  den  AuBendurchmesser  des  zylin- 
drischen  Bereiches  des  Kerns  (1  0)  aufweist  und  die 
Anschlagschulter  (43)  aufgepreBt  wird,  so  daB  ein 
plastisch  deformierter  Endbereich  den  Umfang  der 
Anschlagschulter  (43)  uberlappt. 

50  4.  Verfahren  zur  Herstellung  eines  elektroma- 
gnetischen  Brennstoffeinspritzventiles  nach  An- 
spruch  1,  wobei  das  ringformige  Schulterelement 
(24)  auf  den  Kern  (10)  des  Einspritzventiies  aufge- 
trieben  wird,  dadurch  gekennzeichnet,  daB  es  einen 

55  Schritt  einer  Anwendung  einer  StoBbeanspruchung 
in  axialer  Richtung  auf  das  auf  den  Kern  (1  0)  aufzu- 
treibende  ringformige  Schulterelement  (24)  umfaBt, 
wobei  die  Beanspruchung  derart  ist,  urn  eine  plasti- 
sche  Deformation  der  Obergangszone  des  Kernes 

60  (1  0)  in  im  wesentlichen  axialer  Richtung  zu  bewirken. 
5.  Verfahren  zur  Herstellung  eines  elektroma- 

gnetischen  Brennstoffeinspritzventiles  nach  An- 
spruch  3,  wobei  das  ringformige  Schulterelement 
(24)  auf  den  Kern  (10)  des  Einspritzventiies  aufge- 

65  trieben  wird,  dadurch  gekennzeichnet,  daB  es  die 

6 



11 EP  0  215  527  B1 12 

Schritte  einer  Anordnung  eines  Beilagscheibenele- 
mentes  (42)  in  axialer  Richtung  zwischen  dem  ring- 
formigen  Schulterelement  (24)  und  der  An- 
schlagschulter  des  Kernes  (10)  und  der  Anwendung 
einer  StoBbeanspruchung  auf  das  ringformige 
Schulterelement  (24)  in  axialer  Richtung  desselben 
umfaBt,  urn  eine  plastische  Deformation  des  Bei- 
lagscheibenelementes  (42)  in  im  wesentlichen  axia- 
ler  Richtung  desselben  zu  bewirken. 

6.  Verfahren  nach  Anspruch  4  oder  5,  dadurch 
gekennzeichnet,  daB  die  StoBbeanspruchung  da- 
durch  vorgenommen  wird,  daB  eine  vorbestimmte 
Masse  (35)  aus  einer  vorbestimmten  H6he  fur  eine 
axiale  Einwirkung  auf  das  auf  den  Kern  (1  0)  aufzu- 
treibende  ringformige  Schulterelement  (24)  fallen- 
gelassen  wird. 

7.  Verwendung  eines  Werkzeuges  zur  Durchfuh- 
rung  des  Verfahrens  nach  einem  der  Anspruche  4 
bis  6,  wobei  das  Werkzeug  eine  StoBeinrichtung 
(32)  mit  einem  in  den  Kern  (1  0)  des  Einspritzventiies 
einfuhrbaren  Schaft  und  einen  Kopf  mit  einem  ring- 
formigen,  abgestuften  Bereich  (44)  auf  der  dem 
Schaft  zugewandten  Flache  aufweist,  wobei  der  ab- 
gestufte  Bereich  (44)  eine  axiale  Hohe,  welche  im 
wesentlichen  gleich  der  axialen  Abmessung  eines 
vorbestimmten  Abstandes  zwischen  der  Endflache 
des  Kernes  (10)  und  der  Endflache  des  von  diesem 
vorragenden  ringformigen  Schulterelementes  (24) 
ist,  sowie  einen  AuBendurchmesser  aufweist,  wel- 
cher  geringfugig  kleiner  als  der  Innendurchmesser 
des  ringformigen  Schulterelementes  (24)  ist,  und 
wobei  die  Druckeinrichtung  (32)  mit  dem  in  den  Kern 
(10)  eingefiihrten  Schaft  einer  StoBbeanspruchung 
unterworfen  wird,  urn  den  abgestuften  Bereich  (44) 
in  Anlage  an  die  Endflache  des  Kernes  (1  0)  zu  brin- 
gen. 

8.  Verwendung  eines  Werkzeuges  nach  An- 
spruch  7,  welches  weiter  eine  relativ  zu  einem  sta- 
tionaren,  den  Kern  (1  0)  tragenden  Support  bewegba- 
re  Masse  (35)  umfaBt,  wobei  die  Masse  (35)  zu  ei- 
nem  Fall  unter  Einwirkung  der  Schwerkraft  aus 
einer  vorbestimmten  Hohe  auf  die  Druckeinrichtung 
(32),  deren  Schaft  in  den  Kern  (10)  eingefuhrt  ist, 
veranlaBt  wird. 

Revendications 

1  .  Injecteur  electromagnetique  d'alimentation  d'un 
moteur  a  combustion  interne  en  carburant,  compre- 
nant  un  boTtier-enveloppe  (11),  a  Pinterieur  duquel 
est  dispose  un  noyau  cylindrique  (1  0)  en  matiere  fer- 
romagnetique  et  entoure  au  moins  partieliement  par 
une  bobine  de  commande  (13),  une  armature  mobile 
(12)  en  matiere  ferromagnetique,  ayant  une  forme 
sensiblement  cylindrique  creuse  et  portant  a  I'une 
de  ses  extremites  un  element  obturateur  (17)  apte  a 
interrompre,  dans  une  premiere  position  de  cette  ar- 
mature  (12)  et  sous  Taction  d'un  ressort  de  rappel 
(20),  le  passage  du  carburant  dans  une  buse  d'injec- 
tion  (21  ),  et  un  element  annulaire  formant  epaulement 
(24),  en  une  matiere  resistante  aux  chocs  et  au 
moins  partieliement  amagnetique,  qui  est  solidaire  du 
noyau  (10)  d'une  maniere  rigide  et  fait  saillie  par  rap- 
port  a  une  surface  extreme  de  celui-ci  de  facon  a 
servir  d'epaulement  de  butee  pour  une  extremite,  lui 

faisant  face,  de  I'armature  (12),  dans  une  autre  posi- 
tion  de  cette  derniere  dans  laquelle  I'element  d'obtu- 
ration  (17)  laisse  ouvert  le  passage  du  carburant 
dans  la  buse  d'injection  (21  ),  I'armature  (1  2)  etant  gui- 

5  dee  par  un  tube  de  guidage  (19),  qui  est  emboTte  de 
maniere  rigide  dans  une  partie  cylindrique  creuse 
du  noyau  (10)  et  fait  saillie  par  rapport  a  cette  der- 
niere,  et  I'element  annulaire  formant  epaulement 
(24)  etant  emboTte  a  force  sur  la  partie  extreme  de  la 

10  partie  cylindrique  du  noyau  (10)  avec  un  ajustement 
serre  dans  le  sens  radial,  le  diametre  exterieur  de 
cette  partie  extreme  etant  plus  petit  que  le  diametre 
exterieur  de  la  partie  cylindrique  du  noyau  (1  0)  et  le 
diametre  exterieur  de  I'element  annulaire  formant 

15  epaulement  (24)  etant  superieur  au  diametre  exte- 
rieur  de  cette  partie  cylindrique  du  noyau  (1  0)  carac- 
terise  en  ce  que  ce  noyau  (10)  comporte  une  zone  de 
transition,  de  forme  approximativement  conique,  en- 
tre  la  partie  de  plus  petit  diametre  (30)  du  noyau,  sur 

20  laquelle  I'element  annulaire  formant  epaulement  (24) 
est  emboTte  a  force,  et  la  partie  de  plus  grand  diame- 
tre  (31)  du  noyau,  cette  zone  de  transition  etant  I'ob- 
jet  d'une  deformation  plastique  de  la  part  de  I'extre- 
mite  de  I'element  annulaire  formant  epaulement  (24) 

25  qui  penetre  dans  cette  zone  de  transition  sensible- 
ment  suivant  la  direction  axiale  du  noyau  (10). 

2.  Injecteur  electromagnetique  suivant  la  reven- 
dication  1  ,  caracterise  en  ce  qu'il  est  prevu  une  gor- 
ge  annulaire  (29)  entre  la  partie  de  plus  petit  dia- 

30  metre  (30)  et  la  partie  de  transition  du  noyau  (1  0). 
3.  Injecteur  electromagnetique  d'alimentation  d'un 

moteur  a  combustion  interne  en  carburant,  compre- 
nant  un  boTtier-enveloppe  (11),  a  Pinterieur  duquel 
est  dispose  un  noyau  central  (10)  en  matiere  ferro- 

35  magnetique  et  entoure  au  moins  partieliement  par 
une  bobine  de  commande  (13),  une  armature  mobile 
(12)  en  matiere  ferromagnetique,  ayant  une  forme 
sensiblement  cylindrique  creuse  et  portant  a  I'une 
de  ses  extremites  un  element  obturateur  (17)  apte  a 

40  interrompre,  dans  une  premiere  position  de  cette  ar- 
mature  (12)  et  sous  Paction  d'un  ressort  de  rappel 
(20),  le  passage  du  carburant  dans  une  buse  d'injec- 
tion  (21),  et  un  element  annulaire  formant  epaulement 
(24),  en  une  matiere  resistante  aux  chocs  et  au 

45  moins  partieliement  amagnetique,  qui  est  solidaire  du 
noyau  (1  0)  d'une  maniere  rigide  et  fait  saillie  par  rap- 
port  a  une  surface  extreme  de  celui-ci  de  fagon  a 
servir  d'epaulement  de  butee  pour  une  extremite,  lui 
faisant  face,  de  I'armature  (12),  dans  une  autre  posi- 

50  tion  de  cette  derniere  dans  laquelle  I'element  d'obtu- 
ration  (17)  laisse  ouvert  le  passage  du  carburant 
dans  la  buse  d'injection  (21),  I'armature  (12)  etant  gui- 
dee  par  un  tube  de  guidage  (19),  qui  est  emboTte  de 
maniere  rigide  dans  une  partie  cylindrique  creuse 

55  du  noyau  (10)  et  fait  saillie  par  rapport  a  cette  der- 
niere,  et  I'element  annulaire  formant  epaulement 
(24)  etant  emboTte  a  force  sur  la  partie  extreme  de  la 
partie  cylindrique  du  noyau  (10)  avec  un  ajustement 
serre  dans  le  sens  radial,  le  diametre  exterieur  de 

60  cette  partie  extreme  etant  plus  petit  que  le  diametre 
exterieur  de  la  partie  cylindrique  du  noyau  (10)  et  le 
diametre  exterieur  de  I'element  annulaire  formant 
epaulement  (24)  etant  superieur  au  diametre  exte- 
rieur  de  cette  partie  cylindrique  du  noyau  (10),  ca- 

65  racterise  en  ce  qu'un  element  deformable  en  forme 
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ie  bague  (42)  est  interpose,  suivant  la  direction 
ixiale,  entre  I'element  annulaire  formant  epaulement 
24)  et  un  epaulement  de  butee  (43)  du  noyau  (10), 
:et  element  en  forme  de  bague  (42)  ayant  un  diame- 
;re  exterieur  de  la  partie  cylindrique  du  noyau  (10)  et 
stant  applique  sous  pression  sur  Pepaulement  de  bu- 
:ee  (43),  en  presentant  ainsi  une  partie  extreme  qui 
sst  I'objet  d'une  deformation  plastique  et  qui  che- 
/auche  le  contour  peripherique  de  cet  epaulement 
ie  butee  (43). 

4.  Precede  de  realisation  d'un  injecteur  electro- 
magnetique  suivant  la  revendication  1,  dans  lequel 
on  emboTte  a  force  I'element  annulaire  formant  epau- 
lement  (24)  sur  le  noyau  (10)  de  I'injecteur,  caracte- 
rise  en  ce  qu'il  comporte  I'operation  consistant  a  ap- 
pliquer,  suivant  une  direction  axiale,  une  action 
fournissant  une  quantite  de  mouvement  sur  I'ele- 
ment  annulaire  formant  epaulement  (24)  emboTte  a 
force  sur  le  noyau  (10),  cette  action  etant  telle 
qu'elle  provoque  une  deformation  plastique  de  la 
zone  de  transition  du  noyau  (10)  suivant  une  direc- 
tion  sensiblement  axiale. 

5.  Procede  de  realisation  d'un  injecteur  electro- 
magnetique  suivant  la  revendication  3,  dans  lequel 
on  emboTte  a  force  I'element  annulaire  formant  epau- 
lement  (24)  sur  le  noyau  (10)  de  I'injecteur,  caracte- 
rise  en  ce  qu'il  comporte  les  operations  consistant  a 
interposer,  suivant  la  direction  axiale,  un  element  en 
forme  de  bague  (42)  entre  I'element  annulaire  for- 
mant  epaulement  (24)  et  I'epaulement  de  butee  du 
noyau  (10)  et  a  appliquer  une  action  fournissant  une 
quantite  de  mouvement  sur  I'element  annulaire  for- 
mant  epaulement  (24)  suivant  une  direction  axiale 
par  rapport  a  celui-ci,  de  fagon  a  provoquer  une  de- 
formation  plastique  de  I'element  en  forme  de  bague 
(42)  suivant  une  direction  sensiblement  axiale  par 
rapport  a  celui-ci. 

6.  Procede  suivant  I'une  des  revendications  4  ou 
5,  caracterise  en  ce  qu'on  realise  Paction  fournis- 
sant  une  quantite  de  mouvement  en  faisant  tomber 
une  masse  fixee  a  Pavance  (35)  d'une  hauteur  fixee 
a  Pavance,  de  fagon  qu'elle  agisse  axialement  sur 
I'element  annulaire  formant  epaulement  (24)  emboTte 
a  force  sur  le  noyau  (1  0). 

7.  Utilisation  d'un  outillage  pour  mettre  en  ceuvre 
le  procede  suivant  I'une  quelconque  des  revendica- 
tions  4  a  6,  selon  laquelle  Poutillage  comprend  un 
poussoir  (32)  comportant  une  tige,  pouvant  etre  in- 
troduite  dans  le  noyau  (1  0)  de  I'injecteur,  et  une  tete 
comportant  une  partie  annulaire  en  surepaisseur 
(44)  sur  sa  face  tournee  vers  la  tige,  cette  partie 
en  surepaisseur  (44)  ayant,  d'une  part,  une  hau- 
teur  axiale  sensiblement  egale  a  la  dimension  axiale 
d'un  jeu  fixe  a  Pavance  qui  est  prevu  entre  la  surfa- 
ce  extreme  du  noyau  (10)  et  la  surface  extreme  de 
I'element  annulaire  formant  epaulement  (24)  faisant 
saillie  par  rapport  a  la  premiere  et,  d'autre  part,  un 
diametre  exterieur  iegerement  inferieur  au  diametre 
interieur  de  I'element  formant  epaulement  (24),  ce 
poussoir  (32)  etant  soumis,  avec  sa  tige  introduite 
dans  le  noyau  (10),  a  une  action  fournissant  une 
quantite  de  mouvement  de  maniere  a  amener  la  par- 
tie  en  surepaisseur  (44)  en  appui  sur  la  surface  ex- 
treme  du  noyau  (10). 

8.  Utilisation  d'un  outillage  suivant  la  revendica- 

tion  7,  selon  laquelle  cet  outillage  comprena  en  outre 
une  masse  (35)  mobile  par  rapport  a  un  support  fixe 
maintenant  le  noyau  (10),  cette  utilisation  consistant 
a  faire  tomber  la  masse  (35),  sous  Peffet  de  la  pe- 

j  santeur  et  a  partir  d'une  hauteur  fixee  a  Pavance, 
sur  le  poussoir  (32)  comportant  sa  tige  introduite 
dans  le  noyau  (1  0). 
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