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Description 

The  invention  relates  to  a  process  and  a  device 
for  dressing  truncated  conical  tips  on  electrodes  in 
a  spot  welding  machine  or  the  like.  In  the  process, 
each  electrode  tip  is  dressed  or  reconditioned  by 
insertion  in  a  cavity  in  a  tool  for  machining  the  tip. 
The  device  comprises  a  tool  mounted  on  a  frame 
for  machining  the  electrode  tips,  said  tool  consist- 
ing  of  a  motor  driven,  rotating  tool  with  at  least  one 
truncated  conical  cavity  of  a  shape  corresponding 
to  the  shape  of  the  truncated  conical  lateral  surface 
of  the  electrode  tip. 

In  spot  welding,  it  is  important  that  the  tips  of 
the  electrodes  in  the  spot  welding  machine  has  the 
correct  shape  and  size  to  produce  high  quality 
welds.  During  welding,  the  electrode  tips  are  sub- 
jected  to  wear  and  pick-up.  In  order  to  maintain 
high  quality  of  the  spot  welds,  the  electrode  tips, 
after  a  predetermined  number  of  welds,  must  be 
dressed  or  reconditioned  so  that  they  maintain  the 
correct  shape  and  dimensions.  This  can  be  done 
manually  by  filing  or  grinding,  or  the  electrodes  can 
be  dressed  in  a  motor  driven  dressing  device. 
Such  devices  are  used  with  advantage  for  dressing 
the  tips  of  electrodes  in  spot  welding  guns  or  other 
machines  operated  by  means  of  industrial  robots. 
The  robot  can  be  programmed,  after  a  predeter- 
mined  number  of  welds,  to  move  the  spot  welding 
gun  to  the  dressing  device,  whereupon  the  dress- 
ing  operation  is  initiated. 

It  is  known,  in  automatic  dressing,  to  use  a  tool 
mounted  on  a  frame  with  two  oppositely  directed, 
conical  cavities  with  rotating  milling  tools.  The  mill- 
ing  tools  are  set  in  rotation  and  the  electrodes  of 
the  spot  welding  machine  are  each  inserted  into  an 
individual  cavity,  whereupon  the  spot  welding  gun 
is  used  to  provide  a  clamping  force  which  is  only  a 
fraction  of  the  clamping  force  used  during  welding. 

The  result  of  the  dressing  operation  depends 
on  the  clamping  force  of  the  welding  gun  and  the 
length  of  the  dressing  period.  It  is  difficult  to  regu- 
late  these  parameters  to  achieve  an  acceptable 
final  result.  If  the  clamping  force  is  too  high  and/or 
the  dressing  period  is  too  long,  more  material  than 
is  neccessary  is  machined  off  the  electrodes,  which 
unneccessarily  increases  electrode  use.  The  shape 
of  the  electrodes  may  also  become  incorrect,  lead- 
ing  to  poor  weld  quality. 

A  dressing  method  has  also  been  suggested 
where  the  electrode  tips  are  inserted  one  at  the 
time  into  a  cavity  in  a  tool,  the  electrode  being 
pressed  against  the  tool  with  a  force  which  is 
balanced  by  the  fact  that  the  tool  is  spring-biased 
in  the  opposite  direction.  Here  too,  however,  the 
dressing  result  will  be  dependent  on  the  period 
during  which  the  tool  works. 

The  purpose  of  the  present  invention  is  to 
provide  a  process  and  a  device  of  the  type  de- 
scribed  by  way  of  introduction,  whereby  the  pro- 
cess  and  the  device  remove  the  above  mentioned 

5  disadvantages  of  previously  known  processes  and 
devices  and  make  possible  maximum  use  of  the 
welding  electrodes  at  the  same  time  as  high  weld- 
ing  quality  is  maintained.  This  is  achieved  accord- 
ing  to  the  invention  by  a  process  of  the  type 

io  described  by  way  of  introduction  which  has  the 
features  disclosed  in  the  characterizing  clause  of 
Claim  1,  and  a  device  of  the  type  described  by 
way  of  introduction  which  has  the  features  dis- 
closed  in  the  characterizing  clause  of  Claim  4. 

75  The  invention  will  be  described  in  more  detail 
below  with  reference  to  the  accompanying  draw- 
ings,  which  show  one  embodying  example. 

Figure  1  is  a  somewhat  schematic  plan  view  of 
a  device  according  to  the  invention, 

20  Figure  2  shows  a  section  along  the  line  ll-ll  in 
Figure  1  , 
Figure  3  shows  a  section  on  a  larger  scale 
through  a  tool  in  the  device  according  to  Figures 
1  and  2, 

25  Figure  4  is  a  plan  view  of  the  tool  in  Figure  3, 
and 
Figure  5  shows  a  section  along  the  line  V-V  in 
Figure  1  . 
The  drawings  show  a  device  according  to  the 

30  invention  for  dressing  truncated  conical  tips  of 
electrodes  in  a  spot  welding  gun  or  press,  and  the 
device  shown  in  the  drawings  is  designed  for  si- 
multaneous  dressing  of  the  opposing  tips  of  two 
electrodes  1  and  2,  which  are  mounted  in  a  spot 

35  welding  gun  or  press  (not  shown)  and  of  which  only 
the  free  ends  are  shown  in  Figure  2.  The  electrode 
1  has  a  truncated  conical  lateral  surface  1a  and  an 
essentially  planar  or  somewhat  convex  end  surface 
1b,  while  the  electrode  2  has  in  a  corresponding 

40  manner  a  truncated  conical  lateral  surface  2a  and 
an  essentially  planar  or  somewhat  convex  end  sur- 
face  2b. 

The  device  according  to  the  invention  is  sup- 
ported  by  an  arm  3.  If  the  electrodes  1  and  2  are 

45  mounted  in  a  spot  welding  gun  supported  by  an 
industrial  robot  or  the  like,  the  arm  3  can  be  fixed 
so  as  to  hold  the  device  in  a  predetermined  posi- 
tion,  and  the  industrial  robot  can  be  programmed  to 
move  the  electrodes  1  and  2  to  the  correct  position 

50  relative  to  the  device  before  dressing  is  initiated.  If 
the  electrodes  1  and  2  are  mounted  in  a  fixed 
welding  press,  the  arm  3  can  be  swingable  or 
displaceable  to  place  the  device  in  the  correct 
position  relative  to  the  electrodes  before  dressing 

55  is  initiated. 
The  arm  3  supports  a  plate  4,  which  is  se- 

curely  joined  to  the  arm  3  and  to  an  essentially 
vertical  cylinder  5.  Within  the  cylinder  5,  there  is  an 
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inner  cylinder  6  displaceably  mounted.  A  pressure 
cylinder  7  is  mounted  inside  the  inner  cylinder  6 
and  has  one  end  joined  to  an  end  plate  8  which 
seals  the  lower  end  of  the  cylinder  5.  A  piston  rod 
9  extends  from  the  other  end  of  the  pressure 
cylinder  7,  and  this  piston  rod  has  at  its  free  end  a 
support  means  10. 

The  inner  cylinder  6  has  at  its  upper  end  a 
radial,  outwardly  directed  flange  11,  which  is  lo- 
cated  above  the  cylinder  5  and  extends  radially 
outside  the  cylinder  5.  The  flange  1  1  has  thereon  a 
supporting  plate  12  which  is  mounted  by  screws 
13,  for  example.  The  supporting  plate  12  extends 
over  the  arm  3  and  the  plate  4  and  has  at  its  end 
extending  beyond  the  arm  3  a  pin  14  which  is 
directed  downwards  and  extends  through  a  notch 
15  in  the  plate  4. 

Above  the  supporting  plate  12  there  is  a  holder 
means  16  mounted  at  the  portion  of  the  supporting 
plate  12  located  above  the  cylinder  5  and  extend- 
ing  away  from  the  arm  3.  The  holder  means  16  has 
an  essentially  inverted  U-shape  defining  together 
with  the  supporting  plate  12  a  channel  17  which  is 
essentially  rectangular  in  cross-section.  The  chan- 
nel  17  broadens  somewhat,  as  can  be  seen  from 
Figure  1,  as  one  moves  away  from  the  arm  3,  the 
purpose  of  which  will  be  described  in  more  detail 
below. 

Into  the  channel  17  there  is  inserted  from  the 
free  end  of  the  supporting  plate  12,  i.e.  from  its 
end  remote  from  the  arm  3,  an  insertion  portion  18 
of  a  tool  holder  19.  The  tool  holder  19  supports  at 
its  end  remote  from  the  holder  means  16  two  tools 
20  and  21  for  dressing  the  electrodes  1  and  2  in 
the  manner  to  be  described  in  more  detail  below. 

A  drive  motor  22  is  provided  with  a  gear  23, 
which  drives  an  intermediate  gear  24,  which  in  turn 
drives  a  gear  ring  25,  with  which  the  tool  21  is 
joined.  The  gear  ring  25  engages  in  turn  a  gear 
ring  26  which  is  joined  to  the  tool  20  for  driving 
said  tool.  This  means  that  when  the  drive  motor  22 
is  turned  on,  the  tools  20  and  21  will  rotate  simulta- 
neously  but  in  opposite  directions. 

The  tool  20  is  intended  for  machining  the  trun- 
cated  conical  lateral  surfaces  1a,  2a  of  the  elec- 
trodes  1,  2,  respectively,  and  comprises  an  essen- 
tially  cylindrical  body  which  is  joined  to  the  gear 
ring  26  and  is  provided  with  a  truncated  conical 
cavity  27  at  each  end  of  the  cylindrical  body. 
Furthermore,  the  tool  20  comprises  a  cutting  blade 
28  with  a  cutting  edge  along  each  of  the  cavities 
27,  so  that  the  cutting  blade  28  can  cut  the  trun- 
cated  conical  lateral  surfaces  1a,  2a  on  the  elec- 
trodes  1  ,  2  when  they  are  inserted  into  the  cavities 
27.  The  cavities  27  are  also  provided  with  a  bot- 
tom,  against  which  the  end  surfaces  1b,  2b  of  the 
electrodes  1,  2  will  abut  when  the  lateral  surfaces 
1a,  2a  have  been  machined  to  the  desired  degree. 

Thereby  the  machining  of  these  lateral  surfaces  1a, 
2a  of  each  electrode  is  terminated,  and  by  suitable 
positioning  of  the  bottom  of  the  cavity  27  and  the 
cutting  edge  of  the  cutting  blade  28  it  is  possible  to 

5  provide  sufficient  machining  of  each  lateral  surface 
1a,  2a  to  give  it  the  desired  shape,  said  machining 
at  the  same  time  being  sufficiently  small  to  avoid 
unneccessary  removal  of  material  from  the  elec- 
trodes  1,  2,  which  would  reduce  the  life  of  the 

io  electrodes.  This  type  of  tool  is  well  known  and  is 
described,  for  example,  in  Swedish  patent  applica- 
tion  8302613-8,  to  which  reference  is  made  for 
more  detailed  description  of  this  type  of  tool. 

The  tool  21  is  intended  to  mill  the  end  surface 
is  1b,  2b  of  each  electrode  1,  2,  respectively,  and  the 

tool  21  is  shown  in  more  detail  in  Figures  3  and  4. 
It  is  evident  from  these  Figures  that  the  tool  21 
consists  of  an  essentially  cylindrical  body,  which 
has  in  its  upper  portion  as  seen  in  Figure  3  a 

20  radially  extending  flange  29,  provided  with  two  flat 
portions  30  which  in  the  embodiment  shown  here 
are  arranged  diametrically  opposed  to  each  other, 
but  they  can  also  be  arranged  in  another  manner. 
Alternatively,  it  is  possible  to  use  only  one  flat 

25  portion  or  more  than  two  flat  portions.  With  the  aid 
of  the  flat  portions  30,  the  cylindrical  body  of  the 
tool  21  is  drivingly  connected  to  the  gear  ring  25  in 
a  known  manner.  As  is  especially  evident  from 
Figure  3,  the  cylindrical  body  of  the  tool  21  is 

30  composed  of  three  plates  31-33,  namely  an  upper 
plate  31  ,  an  intermediate  plate  32  and  a  lower  plate 
33.  The  plates  31-33  are  joined  together  by  means 
of  a  number  of  screws  34,  extending  through  clear- 
ance  holes  in  the  upper  plate  31  and  the  intermedi- 

35  ate  plate  32  and  being  screwed  into  threaded  holes 
in  the  lower  plate  33.  In  this  manner,  the  three 
plates  31-33  form  together  the  cylindrical  body.  If 
so  required,  two  or  more  guide  pins  (not  shown) 
can  be  inserted  through  holes  in  the  plates  31-33 

40  to  align  the  plates  relative  to  each  other. 
The  upper  plate  31  is  provided  with  the  above 

mentioned  flange  29,  as  well  as  a  central  opening 
35.  The  central  opening  35  has  three  truncated 
conical  portions  36,  37  and  38  as  well  as  a  cylin- 

45  drical  portion  39.  The  truncated  conical  portions 
36-38  taper  downwards  from  the  upper  surface  of 
the  upper  plate  31,  and  the  cylindrical  portion  39 
extends  down  to  the  lower  surface  of  the  upper 
plate  31  .  The  truncated  conical  portions  36  and  37 

50  are  intended  to  guide  the  electrode  1  into  the  tool 
21,  and  the  truncated  conical  portion  38  and  the 
cylindrical  portion  39  are  intended  to  determine 
how  much  the  end  surface  1  b  of  the  electrode  1  is 
to  be  cut. 

55  The  lower  plate  33  has  a  central  opening  40, 
which  comprises  a  truncated  conical  portion  41  and 
a  cylindrical  portion  42  connected  thereto.  The 
truncated  conical  portion  41  extends  from  the  lower 

3 
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surface  of  the  lower  plate  31  and  is  tapered  up- 
wards,  while  the  cylindrical  portion  42  is  connected 
to  the  truncated  conical  portion  41  and  extends  up 
to  the  upper  surface  of  the  lower  plate  33.  The 
truncated  conical  portion  41  and  the  cylindrical 
portion  42  are  designed  to  limit  the  machining  of 
the  end  surface  2b  of  the  electrode  2,  as  will  be 
described  in  more  detail  below. 

The  intermediate  plate  32  is  made  with  a  cavity 
43,  in  which  a  cutting  blade  44  is  mounted.  The 
cutting  blade  44  is  clamped  between  the  upper 
plate  31  and  the  lower  plate  33  when  the  plates  31  , 
32  and  33  are  assembled,  as  shown  in  Figure  3. 
The  cavity  43  and  the  cutting  blade  44  have  one 
edge  which  extends  essentially  radially  in  relation 
to  the  common  axis  of  the  plates  31-33  and  the 
openings  35  and  40  and  extends  somewhat  be- 
yond  said  axis.  The  cutting  blade  44  has  cutting 
edges  45  and  46  at  its  upper  and  lower  side, 
respectively,  said  cutting  edges  45  and  46  extend- 
ing  radially  essentially  at  the  boundaries  between 
the  plates  31,  32  and  32,  33,  respectively,  to  ma- 
chine  the  end  surface  1b,  2b  of  each  electrode  1, 
2. 

As  stated  above,  the  channel  17  in  which  the 
insertion  portion  18  of  the  tool  holder  19  is  in- 
serted,  is  somewhat  wider  at  its  end  closest  to  the 
extending  portion  of  the  tool  holder  19.  This  means 
that  the  insertion  portion  18  will  be  able  to  pivot 
somewhat  laterally  in  the  channel  17.  In  order  to  be 
able  to  perform  such  a  movement  without  exces- 
sive  friction,  thin  intermediate  layers  47  and  48  are 
arranged  between  the  insertion  portion  18  and  the 
holder  means  16  and  between  the  insertion  portion 
18  and  the  supporting  plate  12.  The  intermediate 
layers  47  and  48  are  made  of  a  material  with  a  low 
coefficient  of  friction,  for  example  poly- 
tetraflouroethylene  or  a  similar  material. 

The  movements  described  above  of  the  tool 
holder  19  relative  to  the  holder  means  16  and  the 
supporting  plate  12  are  limited  by  two  ball  coupl- 
ings  49,  which  are  arranged  between  the  support- 
ing  plate  12  and  the  insertion  portion  18  of  the  tool 
holder  19.  One  of  the  ball  couplings  49  is  shown  in 
section  in  Figure  5  and  consists  essentially  of  an 
upper  ball  socket  50,  which  is  built  into  the  inser- 
tion  portion  18,  a  lower  ball  socket  51,  which  is 
built  into  the  supporting  plate  12,  a  ball  52  ar- 
ranged  between  the  sockets  50  and  51,  and  a 
compression  spring  53  held  between  the  lower  ball 
socket  51  and  the  supporting  plate  12  to  press  the 
lower  ball  socket  51  against  the  ball  52  and  the 
upper  ball  socket  50.  As  can  be  seen  in  Figure  5, 
the  sockets  50  and  51  are  designed  so  that  their 
surfaces  facing  the  ball  52  have  a  centering  posi- 
tion,  from  which  the  ball  52  can  only  be  pressed 
under  the  influence  of  a  relatively  large  lateral 
force.  Outside  the  centering  position,  the  surfaces 

of  the  sockets  50  and  51  facing  the  ball  52  have  a 
relatively  gentle  inclination  relative  to  a  plane  per- 
pendicular  to  the  longitudinal  direction  of  the  ball 
coupling  49.  This  means  that  the  ball  52  will  be 

5  held  in  its  central  position,  but  that  it  can  be  moved 
from  this  position  to  permit  the  insertion  portion  18 
to  move  slightly  in  various  directions.  The  insertion 
portion  18  is  thereafter  returned  to  its  original  posi- 
tion  with  the  aid  of  the  ball  couplings  49.  In  the 

io  embodiment  shown,  two  ball  couplings  49  are 
used,  but  it  is  also  of  course  possible  to  use  a 
single  ball  coupling  or  more  than  two  such  coupl- 
ings,  if  this  should  be  so  desired.  By  changing  the 
shape  of  the  surfaces  of  the  sockets  50  and  51, 

is  cooperating  with  the  ball  52,  and  by  changing  the 
characteristics  of  the  spring  53,  it  is  possible  to 
adapt  the  return  force  exerted  by  the  ball  couplings 
49  on  the  insertion  portion  18  if  it  is  moved  from  its 
original  position. 

20  As  stated  above,  the  ball  couplings  49  permit 
minor  movements  between  the  insertion  portion  18 
of  the  tool  holder  19  and  the  supporting  plate  12. 
The  supporting  plate  12  and  thus  the  tool  holder  19 
are  also  vertically  adjustable,  as  can  be  seen  in 

25  Figure  2,  by  extending  the  piston  rod  9  from  the 
pressure  cylinder  7  or  retracting  the  same.  The 
pressure  cylinder  7  can  thus  be  used  to  balance 
the  device,  so  that  the  supporting  plate  12  and  the 
tool  holder  19  are  kept  in  a  predetermined  inter- 

30  mediate  vertical  position,  from  which  it  can  be 
moved  under  the  influence  of  external  forces,  e.g. 
from  the  electrodes  1  and  2  during  the  dressing 
operation. 

In  performing  the  dressing  operation  according 
35  to  the  invention  by  means  of  the  device  described 

above  and  shown  in  the  drawings,  the  electrodes  1 
and  2  are  first  separated  and  brought  to  a  position 
in  alignment  with  the  central  axis  of  the  tool  20. 
This  step  can  be  completed  either  by  moving  the 

40  entire  device  to  this  aligned  position  or  by  moving 
the  electrodes  to  said  aligned  position,  the  former 
alternative  being  used  primarily  for  so-called  fixed 
machines,  where  the  spot  welding  press  is  built 
into  a  machine  and  cannot  be  moved.  The  latter 

45  alternative  relates  to  moveable  spot  welding  guns, 
for  example  those  supported  by  industrial  robots  or 
the  like.  When  the  electrodes  are  in  alignment  with 
the  tool  20,  the  electrodes  1  and  2  are  brought 
together  so  that  they  are  inserted  into  the  tool  20. 

50  The  clamping  force  of  the  spot  welder  is  set  at  a 
value  to  provide  the  desired  pressure  against  the 
cutting  blade  28.  The  clamping  force  during  dress- 
ing  can,  for  example,  be  between  0.5  kN  and  the 
value  used  for  spot  welding  sheet  metal,  e.g.  3  kN. 

55  The  drive  motor  22  is  turned  on  so  that  the  tools 
20  and  21  begin  rotating.  The  tool  20  will  thus 
machine  the  truncated  conical  lateral  surfaces  1a 
and  2a  of  the  electrodes  1  and  2  until  the  end 

4 
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surfaces  1b  and  2b  of  the  electrodes  abut  against 
their  abutment  surfaces,  whereupon  the  machining 
stops.  The  truncated  conical  lateral  surfaces  1a,  2a, 
respectively,  thus  have  the  desired  shape  and  the 
spot  weld  gun  or  press  is  opened,  so  that  the 
electrodes  1  and  2  are  separated. 

After  the  machining  of  the  truncated  conical 
lateral  surfaces  1a  and  2a,  the  electrodes  1  and  2 
are  moved  to  the  tool  21.  This  step  can  be  per- 
formed  either  by  moving  the  electrodes  or  by  mov- 
ing  the  device.  In  order  to  move  the  device  while 
leaving  the  electrodes  stationary,  it  is  possible  to 
use  the  pressure  cylinder  7  to  turn  the  supporting 
plate  12,  this  rotary  movement  being  limited  by  the 
pin  14  coming  into  engagement  with  one  end  or 
the  other  of  the  notch  15  in  the  plate  4.  The  size  of 
the  notch  15  is  selected  so  that  the  swinging  move- 
ment  of  the  supporting  plate  12  between  the  end 
positions  of  the  pin  14  will  provide  a  swinging 
movement  of  the  tool  holder  19  corresponding  to 
the  distance  between  the  central  axes  of  the  tools 
20  and  21. 

When  the  electrodes  1  and  2  are  in  alignment 
with  the  tool  21,  the  welding  machine  brings  the 
electrodes  1  and  2  together  with  a  clamping  force 
which  is  appreciably  smaller  than  that  used  for  spot 
welding.  The  end  surfaces  1b  and  2b  are  thus 
brought  into  engagement  with  the  cutting  edges  45 
and  46,  respectively,  of  the  cutting  blade  44.  The 
end  surfaces  1b  and  2b  are  machined  by  rotation 
of  the  tool  21  until  the  lateral  surface  1a  of  the 
electrode  1  comes  into  contact  with  the  truncated 
conical  portion  38  of  the  cavity  35  and  the  lateral 
surface  2a  of  the  electrode  2  comes  into  contact 
with  the  truncated  conical  portion  41  of  the  cavity 
40.  The  height  of  the  cylindrical  portions  39,  42, 
respectively,  in  the  cavities  35,  40,  respectively, 
determines  how  much  of  the  end  surfaces  1b,  2b, 
respectively,  is  to  be  machined  off.  After  this  ma- 
chining,  the  electrodes  1  and  2  are  again  separated 
thus  completing  the  dressing  of  the  electrode  tips. 

In  the  process  described  above,  the  lateral 
surfaces  1a,  2a  are  first  machined  until  the  end 
surfaces  1b,  2b  abut  against  an  abutment  for  ter- 
mination  of  the  machining,  whereafter  the  end  sur- 
faces  1  b,  2b  are  machined  until  the  lateral  surfaces 
1a,  2a,  respectively,  come  into  contact  with  abut- 
ments  for  terminating  the  machining.  It  is  of  course 
also  conceivable  to  perform  the  machining  in  the 
reverse  order,  i.e.  first  machining  the  end  surfaces 
and  then  the  lateral  surfaces.  Such  a  procedure 
would,  however,  have  the  disadvantage  that  the 
finished  end  surface  would  be  used  as  an  abut- 
ment  surface  when  machining  the  lateral  surface, 
and  this  can  give  rise  to  damage  to  the  end  sur- 
faces.  Since  the  shape  and  size  of  the  end  sur- 
faces  is  crucial  to  the  welding  result,  damage  to  the 
end  surfaces  can  reduce  the  life  of  the  electrode, 

since  it  would  require  frequent  redressing. 
When  dressing  the  electrodes  1  and  2  in  the 

tool  20  or  21,  the  ball  couplings  49  make  possible 
adjustment  of  the  tool  holder  19  to  compensate  for 

5  any  errors  in  alignment  of  the  electrodes  1,  2 
relative  to  the  tools  20  and  21  ,  respectively.  At  the 
same  time,  the  balancing  of  the  device  by  means 
of  the  pressure  cylinder  7  enables  the  device  to  be 
moved  in  the  axial  directions  of  the  tools  20  and 

io  21  ,  respectively,  so  that  the  clamping  force  of  the 
spot  welder  can  be  used  to  provide  pressure 
against  the  tools,  in  a  so-called  stationary  machine 
for  spot  welding. 

15  Claims 

1.  Process  for  dressing  truncated  conical  tips  of 
electrodes  (1  ,  2)  in  a  spot  welding  machine  or 
the  like,  in  which  said  process  each  electrode 

20  tip  is  dressed  by  insertion  in  a  cavity  in  a 
rotary  tool  (20,  21)  for  machining  the  tip,  char- 
acterized  in  that  each  electrode  tip  is  dressed 
both  on  its  truncated  conical  lateral  surface 
(1a,  2a)  and  on  its  end  surface  (1b,  2b)  adjoin- 

25  ing  the  minor  diameter  of  the  lateral  surface, 
the  electrode  tip,  in  a  first  machining  step, 
being  inserted  into  a  cavity  in  a  first  tool  (20, 
21)  for  machining  the  lateral  surface  (1a,  2a)  or 
the  end  surface  (1b,  2b)  until  the  other  of  these 

30  two  surfaces  comes  into  contact  with  an  abut- 
ment  for  determining  a  terminal  position  for 
machining,  whereafter  the  electrode  tip  in  a 
second  machining  step  is  inserted  into  a  cavity 
in  a  second  tool  (20,  21)  machining  the  end 

35  surface  (1b,  2b)  or  the  lateral  surface  (1a,  2a) 
until  the  surface  which  has  been  machined  in 
the  first  machining  step  comes  into  contact 
with  an  abutment  for  determining  a  terminal 
position  for  the  machining. 

40 
2.  Process  according  to  Claim  1,  characterized 

in  that,  in  a  first  machining  step,  the  truncated 
conical  lateral  surface  (1a,  2a)  of  the  electrode 
tip  is  machined  to  a  predetermined  shape, 

45  whereafter  the  end  surface  (1b,  2b)  of  the 
electrode  tip,  in  a  second  machining  step,  is 
machined  to  a  predetermined  shape  and  size. 

3.  Process  according  to  Claim  1  or  2,  character- 
50  ized  in  that  the  electrode  tips  of  two  opposing 

electrodes  (1,  2)  in  a  spot  welding  gun  or 
press  or  the  like  are  dressed  at  the  same  time 
by  insertion  into  oppositely  directed  cavities  in 
the  respective  tools  (20,  21). 

55 
4.  Device  for  dressing  truncated  conical  tips  of 

electrodes  (1,  2)  in  a  spot  welding  gun,  press 
or  the  like,  said  device  comprising  a  tool  (20), 

5 
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mounted  on  a  frame  (12,  18,  19),  for  machining 
the  electrode  tips,  said  tool  being  a  motor 
driven,  rotary  tool  (20)  with  at  least  one  trun- 
cated  conical  cavity  with  a  shape  correspond- 
ing  to  the  shape  of  the  truncated  conical  lateral 
surface  (1a,  2a)  of  the  electrode  tip,  char- 
acterized  in  that  a  second  tool  (21)  is  ar- 
ranged  on  the  frame  (12,  18,  19),  said  tool 
being  a  motor  driven,  rotary  tool  (21)  with  at 
least  one  cavity,  the  bottom  of  which  has  a 
shape  corresponding  to  the  shape  of  the  end 
surface  (1b,  2b)  of  the  electrode  tip,  said  first 
tool  (20)  being  provided  with  an  abutment 
against  which  the  end  surface  (1b,  2b)  of  the 
electrode  tip  is  designed  to  come  into  contact 
after  completed  machining  of  the  lateral  sur- 
face  (1a,  2a),  said  second  tool  (21)  being  pro- 
vided  with  an  abutment  against  which  the  lat- 
eral  surface  (1a,  2a)  of  the  electrode  is  de- 
signed  to  come  into  contact  after  completed 
machining  of  the  end  surface  (1b,  2b). 

5.  Device  according  to  Claim  4,  characterized  in 
that  a  drive  motor  (22)  is  drivingly  coupled  to 
one  of  the  tools  (21),  which  is  in  turn  drivingly 
coupled  to  the  other  tool  (20). 

6.  Device  according  to  Claim  4  or  5,  character- 
ized  in  that  the  frame  comprises  a  tool  holder 
(19),  which  is  displaceably  arranged  between  a 
supporting  plate  (12)  and  holder  means  (16), 
the  movements  of  said  tool  holder  (19)  being 
limited  by  at  least  one  spring  loaded  ball  cou- 
pling  (49). 

7.  Device  according  to  one  of  Claims  4-6,  char- 
acterized  in  that  the  tool  (21)  for  machining 
the  end  surfaces  (1  b,  2b)  of  the  electrodes  (1  , 
2)  comprises,  on  one  hand,  an  intermediate 
plate  (32)  with  a  cavity  (43),  in  which  a  cutting 
blade  (44)  is  inserted,  and,  on  the  other  hand, 
two  plates  (31,  33)  arranged  on  either  side  of 
the  intermediate  plate  (32),  of  which  said 
plates  at  least  one  is  provided  with  a  through- 
hole  (35,  40)  for  insertion  of  an  electrode  (1  ,  2) 
for  dressing  with  the  aid  of  the  cutting  blade 
(44)  inserted  in  the  intermediate  plate,  said 
plates  (31,  32,  33)  being  held  clamped  se- 
curely  to  each  other  by  means  of  fasteners 
(34),  so  that  the  cutting  blade  (44)  is  securely 
held  between  the  two  outer  plates  (31  ,  33). 

8.  Device  according  to  one  of  Claims  4-7,  char- 
acterized  in  that  each  of  the  tools  (20,  21)  is 
made  with  oppositely  directed  cavities  (27;  35, 
40),  which  are  concentric  with  the  rotational 
axes  of  the  tool,  for  simultaneous  dressing  of 
two  electrodes  (1,  2),  the  tips  of  which  are 

directed  towards  each  other. 

Patentanspruche 

5  1.  Verfahren  zum  Nacharbeiten  abgestumpft  koni- 
scher  Spitzen  von  Elektroden  (1,  2)  in  einer 
PunktschweiBmaschine  oder  dergleichen,  wo- 
bei  jede  Elektrodenspitze  durch  Einschieben  in 
den  Hohlraum  eines  rotierenden  Werkzeuges 

io  (20,  21)  zum  Bearbeiten  der  Spitze  nachbear- 
beitet  wird,  dadurch  gekennzeichnet,  daB 
jede  Elektrodenspitze  sowohl  an  ihrer  abge- 
stumpft  konischen  Seitenflache  (1a,  2a)  als 
auch  an  ihrer  Stirnflachen  (1b,  2b)  nachbear- 

15  beitet  wird,  die  an  den  kleineren  Durchmesser 
der  Seitenflache  anschlieBt,  wobei  die  Elektro- 
denspitze  zum  Bearbeiten  der  Seitenflachen 
(1a,  2a)  oder  der  Stirnflache  (1b,  2b)  solange 
in  den  Hohlraum  eines  ersten  Werkzeuges  (20, 

20  21)  eingeschoben  wird,  bis  die  andere  dieser 
beiden  Flachen  mit  einem  Anschlag  zum  Be- 
stimmen  einer  Endstellung  der  Bearbeitung  in 
Beruhrung  kommt,  worauf  die  Elektrodenspitze 
in  einem  zweiten  Bearbeitungsschritt  zum  Be- 

25  arbeiten  der  Stirnflache  (1b,  2b)  oder  der  Sei- 
tenflache  (1a,  2a)  soweit  eingeschoben  wird, 
bis  die  im  ersten  Bearbeitungschritt  bereits 
bearbeitete  Flache  zum  Bestimmen  der  End- 
stellung  der  Bearbeitung  mit  einem  Anschlag 

30  in  Beruhrung  kommt. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daB  in  einem  ersten  Bearbeitungs- 
schritt  die  abgestumpft  konische  Seitenflache 

35  (1a,  2a)  der  Elektrodenspitze  zu  einer  vorbe- 
stimmten  Form  bearbeitet  wird,  worauf  in  ei- 
nem  zweiten  Bearbeitungsschritt  die  Stirnfla- 
che  (1b,  2b)  zu  einer  vorbestimmten  Form  und 
GroBe  bearbeitet  wird. 

40 
3.  Verfahren  nach  einem  der  Anspruche  1  oder  2, 

dadurch  gekennzeichnet,  daB  die  Elektroden- 
spitzen  von  zwei  einander  gegenuberliegenden 
Elektroden  (1,  2)  in  einer  PunktschweiBpistole 

45  oder  -presse  oder  dergleichen  durch  Einschub 
in  zwei  entgegengesetzt  gerichtete  Hohlraume 
in  den  entsprechenden  Werkzeugen  (20,  21) 
gleichzeitig  bearbeitet  werden. 

50  4.  Vorrichtung  zum  Nachbearbeiten  abgestumpft 
konischer  Spitzen  von  Elektroden  (1,  2)  in  ei- 
ner  PunktschweiBpistole,  -presse  oder  derglei- 
chen,  wobei  die  Vorrichtung  ein  Werkzeug  (20) 
aufweist,  das  zum  Bearbeiten  der  Elektroden- 

55  spitzen  an  einem  Rahmen  (12,  18,  19)  befe- 
stigt  ist,  wobei  dieses  Werkzeug  ein  motorge- 
triebenes,  drehbares  Werkzeug  (20)  mit  wenig- 
stens  einem  abgestumpft  konischen  Hohlraum 

6 
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einer  Form  ist,  die  der  Form  der  abgestumpft 
konischen  Seitenflache  (1a,  2a)  der  Elektro- 
denspitze  entspricht, 
dadurch  gekennzeichnet,  daB  an  dem  Rah- 
men  (12,  18,  19)  ein  zweites  Werkzeug  (21) 
angeordnet  ist,  das  ein  motorgetriebenes, 
drehbares  Werkzeug  (21)  mit  wenigstens  ei- 
nem  Hohlraum  ist,  dessen  Boden  eine  Form 
hat,  die  der  Form  der  Stirnflache  (1b,  2b)  der 
Elektrodenspitze  entspricht  und  daB  das  erste 
Werkzeug  (20)  mit  einem  Anschlag  versehen 
ist,  der  so  ausgelegt  ist,  daB  die  Stirnflachen 
(1b,  2b)  der  Elektrodenspitze  mit  ihm  in  Beruh- 
rung  kommt,  nachdem  die  Bearbeitung  der 
Seitenflache  (1a,  2a)  beendet  ist,  und  daB  das 
zweite  Werkzeug  (21)  mit  einem  Anschlag  ver- 
sehen  ist,  der  so  ausgelegt  ist,  daB  die  Seiten- 
flache  (1a,  2a)  der  Elektrode  mit  ihm  in  Beruh- 
rung  kommt,  nachdem  die  Bearbeitung  der 
Stirnflache  (1b,  2b)  abgeschlossen  ist. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  daB  mit  einem  der  Werkzeuge  (21) 
ein  Antriebsmotor  (22)  antriebsmaBig  gekop- 
pelt  ist,  wobei  dieses  Werkzeug  wiederum  an- 
triebsmaBig  mit  dem  anderen  Werkzeug  (20) 
gekoppelt  ist. 

6.  Vorrichtung  nach  einem  der  Anspruche  4  oder 
5,  dadurch  gekennzeichnet,  daB  der  Rahmen 
einen  Werkzeughalter  (19)  aufweist,  der  zwi- 
schen  einer  Stutzplatte  (12)  und  einer  Haltevor- 
richtung  (16)  verschiebbar  angeordnet  ist,  wo- 
bei  die  Bewegungen  des  Werkzeughalters 
durch  wenigstens  eine  federbelastete  Kugel- 
kupplung  (49)  begrenzt  sind. 

7.  Vorrichtung  nach  einem  der  Anspruche  4  bis 
6,  dadurch  gekennzeichnet,  daB  das  Werkzeug 
(21)  zum  Bearbeiten  der  Stirnflachen  (1b,  2b) 
der  Elektroden  (1,  2)  einerseits  eine  mittlere 
Platte  (32)  mit  einem  Hohlraum  (43)  umfaBt,  in 
den  eine  Schneidklinge  (44)  eingeschoben  ist 
sowie  andererseits  zwei  Platten  (31,  33),  die 
auf  beiden  Seiten  der  mittleren  Platte  (32)  an- 
geordnet  sind  und  von  denen  wenigstens  eine 
mit  einem  Durchgangsloch  (35,  40)  zum  Ein- 
schieben  einer  Elektrode  (1,  2)  zur  Nachbear- 
beitung  mit  Hilfe  der  Schneidklinge  versehen 
ist,  die  ihrerseits  in  die  mittlere  Platte  einge- 
setzt  ist,  wobei  die  Platten  (31,  32,  33)  mit 
Hilfe  von  Befestigungsteilen  (34)  sicher  so  mit- 
einander  verklemmt  sind,  daB  die  Schneidklin- 
ge  (34)  zwischen  den  beiden  auBeren  Platten 
(31,  33)  sicher  festgehalten  wird. 

8.  Vorrichtung  nach  einem  der  Anspruche  4  bis 
7,  dadurch  gekennzeichnet,  daB  jedes  der 

Werkzeuge  (20,  21)  mit  in  gegensatzliche 
Richtungen  weisenden  Hohlraumen  (27;  35, 
40)  hergestellt  ist,  die  zum  gleichzeitigen 
Nachbearbeiten  von  zwei  Elektroden  (1  ,  2),  de- 

5  ren  Spitzen  aufeinander  zu  gerichtet  sind,  mit 
den  Drehachsen  des  jeweiligen  Werkzeuges 
konzentrisch  sind. 

Revendications 
10 

1.  Procede  de  rectification  de  pointes  tronconi- 
ques  d'electrodes  (1,  2)  pour  une  machine  de 
soudage  par  points  ou  un  appareil  analogue, 
dans  lequel  chaque  pointe  d'electrode  est  rec- 

15  tifiee  dans  une  cavite  d'un  outil  rotatif  (20,  21) 
pour  rectifier  la  pointe,  caracterise  en  ce  que 
chaque  pointe  d'electrode  est  rectifee  a  la  fois 
sur  sa  surface  laterale  tronconique  (1a,  2a)  et 
sur  sa  surface  terminale  (1b,  2b)  voisine  de  la 

20  partie  de  moindre  diametre  de  la  surface  late- 
rale,  la  pointe  de  I'electrode,  dans  une  premie- 
re  etape  d'usinage,  etant  introduite  dans  une 
cavite  d'un  premier  outil  (20,  21)  pour  usiner  la 
surface  laterale  (1a,  2a)  ou  la  surface  terminale 

25  (1b,  2b)  jusqu'a  ce  que  I'autre  de  ces  deux 
surfaces  vienne  en  contact  avec  une  butee 
pour  determiner  une  position  terminale  d'usina- 
ge,  apres  quoi  la  pointe  de  I'electrode  est 
introduite,  dans  une  deuxieme  etape  d'usinage, 

30  dans  une  cavite  d'un  deuxieme  outil  (20,  21) 
pour  usiner  la  surface  terminale  (1b,  2b)  ou  la 
surface  laterale  (1a,  2a)  jusqu'a  ce  que  la 
surface  qui  a  ete  usinee  dans  le  premier  stade 
d'usinage  vienne  en  contact  avec  une  butee 

35  pour  determiner  une  position  terminale  d'usina- 
ge. 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  que,  dans  la  premiere  etape  d'usinage, 

40  la  surface  laterale  tronquee  (1a,  2a)  de  la  poin- 
te  de  I'electrode  est  usinee  selon  une  forme 
predetermined,  apres  quoi  la  surface  terminale 
(1b,  2b)  de  la  pointe  de  I'electrode  est  usinee, 
dans  un  deuxieme  stade  d'usinage,  selon  une 

45  forme  et  des  dimensions  predeterminees. 

3.  Procede  selon  la  revendication  1  ou  2,  caracte- 
rise  en  ce  que  les  pointes  de  deux  electrodes 
en  regard  (1,  2)  d'un  pistolet  de  soudage  par 

50  points  ou  d'une  presse  ou  d'un  appareil  analo- 
gue  sont  rectifiees  en  meme  temps  par  intro- 
duction  dans  des  cavites  de  directions  oppo- 
sees  des  outils  respectifs  (20,  21). 

55  4.  Dispositif  de  rectification  de  pointes  tronconi- 
ques  d'electrodes  (1  ,  2)  d'un  pistolet  de  souda- 
ge  par  points,  d'une  presse  ou  d'un  appareil 
analogue,  ledit  dispositif  comprenant  un  outil 
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(20)  monte  sur  un  chassis  (12,  18,  19)  pour 
usiner  les  points  des  electrodes,  ledit  outil 
etant  un  outil  rotatif  (20)  entraTne  par  un  mo- 
teur  avec  au  moins  une  cavite  tronconique  de 
forme  correspondante  a  celle  de  la  surface  5 
laterale  tronconique  (1a,  2a)  de  la  pointe  de 
I'electrode,  caracterise  en  ce  qu'un  deuxieme 
outil  (21)  est  agence  sur  le  chassis  (12,  18, 
19),  ledit  outil  etant  un  outil  rotatif  (21)  entraTne 
par  un  moteur  avec  au  moins  une  cavite  dont  10 
le  fond  a  une  forme  correspondante  a  celle  de 
la  surface  terminale  (1b,  2b)  de  la  pointe  de 
I'electrode,  ledit  premier  outil  (20)  etant  pourvu 
d'une  butee  contre  laquelle  la  surface  termina- 
le  (1b,  2b)  de  la  pointe  de  I'electrode  est  is 
destinee  a  venir  en  contact  apres  usinage 
complet  de  la  surface  laterale  (1a,  2a),  ledit 
deuxieme  outil  (21)  etant  pourvu  d'une  butee 
contre  laquelle  la  surface  laterale  (1a,  2a)  de 
I'electrode  est  destinee  a  venir  en  contact  20 
apres  usinage  complet  de  la  surface  terminale 
(1b,  2b). 

5.  Dispositif  selon  la  revendication  4,  caracterise 
en  ce  qu'un  moteur  d'entraTnement  (22)  est  25 
accouple  a  I'un  des  outils  (21)  en  sorte  de 
I'entraTner,  ledit  outil  etant  a  son  tour  accouple 
a  I'autre  outil  (20)  de  maniere  a  I'entraTner. 

6.  Dispositif  selon  la  revendication  4  ou  5,  carac-  30 
terise  en  ce  que  le  chassis  comprend  un  por- 
te-outil  (19)  qui  est  agence  de  maniere  a  pou- 
voir  se  deplacer  entre  une  plaque  de  support 
(12)  et  des  moyens  de  support  (16),  les  mou- 
vements  dudit  porteoutil  (19)  etant  delimites  35 
par  au  moins  un  accouplement  a  bille  sollicitee 
par  un  ressort  (49). 

7.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations  4-6,  caracterise  en  ce  que  I'outil  (21)  40 
destine  a  I'usinage  des  surfaces  terminales 
(1b,  2b)  des  electrodes  (1,  2)  comprend,  d'une 
part,  une  plaque  intermediaire  (32)  avec  une 
cavite  (43),  dans  laquelle  une  lame  de  coupe 
(44)  est  inseree,  et,  d'autre  part,  deux  plaques  45 
(31  ,  33)  agencees  sur  I'un  et  I'autre  cote  de  la 
plaque  intermediaire  (32),  une  au  moins  desdi- 
tes  plaques  etant  traversee  par  un  trou  (35,  40) 
pour  introduire  une  electrode  (1,  2)  a  usiner  a 
I'aide  de  la  lame  de  coupe  (44)  inseree  dans  la  so 
plaque  intermediaire,  lesdites  plaques  (31,  32, 
33)  etant  maintenues  solidement  fixees  I'une 
sur  I'autre  a  I'aide  d'elements  de  fixation  (34), 
de  telle  sorte  que  la  lame  de  coupe  (44)  soit 
maintenue  solidement  entre  les  deux  plaques  55 
externes  (31  ,  33). 

8.  Dispositif  selon  I'une  quelconque  des  revendi- 
cations  4-7,  caracterise  en  ce  que  chacun  des 
outils  (20,  21)  est  amenage  avec  des  cavites 
(27  ;  35,  40)  a  directions  opposees,  qui  sont 
concentriques  avec  les  axes  de  rotation  de 
I'outil  pour  rectifier  simultanement  deux  elec- 
trodes  (1,  2)  dont  les  pointes  sont  dirigees 
I'une  vers  I'autre. 
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