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1  EPO 

Description 

This  invention  relates  to  a  process  for  starting  a 
plasma  arc  torch  and  more  particularly  to  a  process 
for  starting  a  plasma  arc  torch  of  the  type  having  a 
metallic  electrode  and  nozzle  assembly  positioned 
adjacent  the  discharge  end  of  the  electrode. 

Plasma  arc  torches  generally  include  a  metallic 
electrode  and  a  nozzle  assembly  positioned  adjacent 
the  discharge  end  of  the  electrode.  These  torches 
typically  operate  in  a  transferred  arc  mode  where  the 
arc  extends  from  the  discharge  end  of  the  electrode 
through  the  nozzle  to  a  workpiece.  An  oxidizing  gas 
normally  is  used  in  the  torch  for  plasma  generation 
and  for  facilitating  faster  and  more  efficient  cutting  of 
the  workpiece. 

However,  because  of  the  high  voltages  required 
for  starting  and  transferring  the  arc  from  the  electrode 
to  the  workpiece,  some  prior  art  torches  typically  are 
started  with  a  non-oxidizing  gas  by  creating  a  pilot  arc 
between  the  discharge  end  of  the  electrode  and  the 
nozzle  assembly.  If  an  oxidizing  gas  were  used  during 
the  starting  process,  the  high  voltages  used  would 
create  severe  oxidation  conditions  and  reduce  the  ef- 
fective  electrode  life.  This  generated  arc  then  is 
transferred  to  the  workpiece.  When  the  arc  is  trans- 
ferred,  the  flow  of  non-oxidizing  gas  is  reduced  and 
an  oxidizing  gas  such  as  oxygen  is  added  to  the  flow 
of  the  non-oxidizing  gas.  Such  a  technique  is  also 
known  for  use  in  plasma  arc  torches  of  the  non-trans- 
ferred  type,  see  JP-A-6  192  782. 

Generally,  the  aforementioned  prior  art  method 
requires  careful  control  and  timing  of  the  gas  flow  and 
in  some  torches  requires  a  special  torch  structure. 
For  example,  in  one  torch  design,  argon  flows  through 
multiple  annular  gas  ports  positioned  between  two 
nozzle  members  during  initial  arc  starting.  When  the 
arc  has  transferred,  some  argon  flow  in  the  gas  ports 
is  terminated  and  substituted  with  a  flow  of  oxidizing 
gas  so  that  during  the  transferred  torch  operation,  a 
reduced  flow  of  argon  is  mixed  with  an  oxidizing  gas. 
This  use  of  a  combination  of  argon  and  oxygen  or  air 
within  the  torch  requires  simultaneous,  complex  con- 
trol  over  two  different  gas  flows  for  maintaining  prop- 
er  mixing  and  operation  of  the  torch.  Additionally,  a 
non-oxidizing  gas  such  as  argon  results  in  the  in- 
creased  formation  of  dross  when  the  non-oxidizing 
gas  is  mixed  with  oxygen  or  air  in  a  transferred  plas- 
ma  arc  torch  operation  during  a  cutting  operation. 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  process  for  starting  a  plasma  arc  torch  of 
the  described  type  which  minimizes  the  oxidization  of 
an  electrode  by  providing  a  flow  of  non-oxidizing  gas 
during  pilot  arc  creation  and  a  new,  substituted  flow 
of  oxidizing  gas  only  during  transferred  plasma  arc 
torch  operation. 

According  to  the  present  invention  there  is  provid- 
ed  a  process  for  starting  a  plasma  arc  torch  of  the  type 
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comprising  a  metallic  electrode  and  a  nozzle  assem- 
bly  positioned  adjacent  a  discharge  end  of  the  elec- 
trode,  wherein  the  process  minimizes  the  oxidation  of 
the  electrode  and  thereby  extends  the  life  of  the  elec- 

5  trade,  said  process  comprising  the  steps  of  generat- 
ing  a  flow  of  a  non-oxidizing  gas  between  the  dis- 
charge  end  of  the  electrode  and  the  nozzle  assembly, 
creating  a  pilot  arc  between  the  discharge  end  of  the 
electrode  and  the  nozzle  assembly,  and  transferring 

10  the  pilot  arc  so  as  to  create  a  transferred  arc  which  ex- 
tends  from  the  discharge  end  of  the  electrode  to  a 
workpiece  positioned  on  the  side  of  the  nozzle  as- 
sembly  opposite  the  electrode,  characterised  by  the 
steps  of  substantially  concurrently  terminating  the 

15  flow  of  the  non-oxidizing  gas  and  generating  a  flow  of 
an  oxidizing  gas  between  the  discharge  end  of  the 
electrode  and  the  nozzle  assembly  so  that  the  trans- 
ferred  arc  and  the  oxidizing  gas  create  a  plasma  gas 
flow  between  the  discharge  end  of  the  electrode  and 

20  the  workpiece. 
In  a  preferred  embodiment,  the  non-oxidizing  gas 

consists  of  nitrogen  and  the  oxidized  gas  consists  of 
oxygen. 

After  cutting  is  complete,  the  transferred  arc  may 
25  be  terminated  concurrently  with  the  flow  of  oxidizing 

gas.  Additionally,  a  flow  of  non-oxidizing  gas  is  gen- 
erated  between  the  discharge  end  of  the  electrode 
and  the  nozzle  assembly. 

For  a  better  understanding  of  the  present  inven- 
30  tion  and  in  order  to  show  how  the  same  may  be  car- 

ried  into  effect,  reference  will  now  be  made,  by  way 
of  example,  to  the  drawings  in  which: 

Figure  1  is  a  sectioned  side  elevational  view  of  a 
plasma  arc  torch  which  can  be  used  in  accor- 

35  dance  with  an  embodiment  of  the  present  inven- 
tion; 
Figure  2  shows  two  graphs  comparing  both  gas 
flow  and  time,  and  arc  current  and  time  during  op- 
eration  of  a  plasma  arc  torch  in  accordance  with 

40  an  embodiment  of  the  present  invention;  and 
Figure  3  is  a  highly  schematic  diagram  showing 
the  basic  components  and  their  electrical  interre- 
lationship  for  operation  of  a  plasma  arc  torch  in 
accordance  with  an  embodiment  of  the  present 

45  invention. 
Referring  now  to  the  drawings,  and  more  partic- 

ularly  to  Figure  1  ,  there  is  illustrated  one  type  of  plas- 
ma  arc  torch  which  can  be  used  with  the  starting  proc- 
ess  in  accordance  with  the  present  invention.  The 

so  plasma  arc  torch  10  includes  a  nozzle  assembly  12 
and  a  tubular  electrode  14.  The  electrode  14  is  pre- 
ferably  made  of  copper  or  a  copper  alloy,  and  it  is 
composed  of  an  upper  tubular  member  15  and  a  low- 
er,  cup-shaped  member  or  holder  16.  More  particular- 

55  ly,  the  upper  tubular  member  15  is  of  elongate  open 
tubular  construction  and  it  defines  the  longitudinal 
axis  of  the  torch.  The  member  15  also  includes  an  in- 
ternally  threaded  lower  end  portion  17.  The  holder  16 
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is  also  of  tubular  construction,  and  it  includes  a  lower 
front  end  and  an  upper  rear  end.  A  transverse  end 
wall  18  closes  the  front  end  of  the  holder  16,  and  the 
transverse  end  wall  18  defines  an  outer  front  face  20. 
The  rear  end  of  the  holder  is  externally  threaded  and 
isthreadedlyjoinedtothe  lower  end  portion  17  of  the 
upper  tubular  member. 

A  cavity  24  is  formed  in  the  front  face  20  of  the 
end  wall  18  and  extends  rearwardly  along  the  longi- 
tudinal  axis.  An  insert  assembly  26  is  mounted  in  the 
cavity  and  comprises  a  generally  cylindrical  emissive 
insert  28  which  is  disposed  coaxially  along  the  longi- 
tudinal  axis.  The  emissive  insert  28  is  composed  of  a 
metallic  material  which  has  a  relatively  low  workfunc- 
tion  so  that  it  is  adapted  to  readily  emit  electrons  upon 
an  electrical  potential  being  applied  thereto.  Suitable 
examples  of  such  materials  are  hafnium,  zirconium, 
tungsten,  and  alloys  thereof. 

A  relatively  non-emissive  sleeve  32  is  positioned 
in  the  cavity  24  coaxially  about  the  emissive  insert  28 
with  the  sleeve  32  having  a  peripheral  wall  and  a 
closed  bottom  wall  34  which  are  metallurgically  bond- 
ed  to  the  walls  of  the  cavity.  Further,  the  sleeve  32  in- 
cludes  an  annular  flange  35  and  so  as  to  define  an 
outer  annular  surface  which  lies  in  the  plane  of  the 
front  face  20  of  the  holder.  Further  description  of 
sleeve  32  may  be  obtained  from  copending  European 
Patent  Application  No.  90308761.7,  filed  9th  August, 
1990  (EP-A-0437915). 

In  the  illustrated  embodiment,  the  electrode  14  is 
mounted  in  a  plasma  arc  torch  body  38,  which  has  gas 
and  liquid  passageways  40  and  42  respectively.  The 
torch  body  38  is  surrounded  by  an  outer  insulated 
housing  member  44. 

Atube  46  is  suspended  within  the  central  bore  48 
of  the  electrode  14  for  circulating  a  liquid  medium 
such  as  waterthrough  the  electrode  structure  14.  The 
tube  46  is  of  a  diameter  smaller  than  the  diameter  of 
the  bore  48  so  as  to  provide  a  space  49  for  the  water 
to  flow  upon  discharge  from  the  tube  46.  The  water 
flows  from  a  source  (not  shown)  through  the  tube  46 
and  back  through  the  space  49  to  the  opening  52  in 
the  torch  body  38  and  to  a  drain  hose  (not  shown). 

The  passageway  42  directs  the  injection  water 
into  the  nozzle  assembly  12  where  it  is  converted  into 
a  swirling  vortex  for  surrounding  the  plasma  arc.  The 
gas  passageway  40  receives  gas  from  a  suitable 
source  (not  shown)  which  in  accordance  with  the 
present  invention  includes  a  source  of  non-oxidizing 
gas,  preferably  nitrogen,  and  an  oxidizing  gas,  prefer- 
ably  oxygen.  Air  also  can  be  used.  Means  (not  shown) 
controls  the  respective  flows  of  non-oxidizing  and  ox- 
idizing  gases  into  the  passageway  which  directs  the 
gas  through  a  conventional  gas  baffle  54  of  any  suit- 
able  high  temperature  ceramic  material  into  a  gas  ple- 
num  chamber  56  in  a  swirling  fashion  as  is  well- 
known.  The  gas  flows  out  from  the  plenum  chamber 
56  through  the  arc  constricting  coaxial  bores  60  and 

62  of  the  nozzle  assembly  12.  The  electrode  14  holds 
in  place  the  ceramic  gas  baffle  54  and  a  high  temper- 
ature  plastic  insulating  member  55.  The  member  55 
electrically  insulates  the  nozzle  assembly  12  from  the 

5  electrode  14. 
The  nozzle  assembly  12  comprises  an  upper  noz- 

zle  member  63  and  a  lower  nozzle  member  64,  with 
the  members  63  and  64  including  the  first  and  second 
bores  60  and  62  respectively.  Although  the  upper  and 

10  lower  nozzle  members  may  both  be  metal,  a  ceramic 
material  such  as  alumina  is  preferred  for  the  lower 
nozzle  member.  The  lower  nozzle  member  64  is  sepa- 
rated  from  the  upper  nozzle  member  63  by  a  plastic 
spacer  element  65  and  a  water  swirl  ring  66.  The 

15  space  provided  between  the  upper  nozzle  member  63 
and  the  lower  nozzle  member  64  forms  a  water  cham- 
ber  67.  The  bore  60  of  the  upper  nozzle  member  63 
is  in  axial  alignment  with  the  longitudinal  axis  of  the 
torch  electrode  14.  Also,  the  bore  60  is  cylindrical,  and 

20  it  has  a  chamfered  upper  end  adjacent  the  plenum 
chamber  56,  with  a  chamfer  angle  of  about  45°. 

The  lower  nozzle  member  64  comprises  a  cylin- 
drical  body  portion  70  which  defines  a  forward  (or 
lower)  end  portion  and  a  rearward  (or  upper)  end  por- 

25  tion,  and  with  the  bore  62  extending  coaxially  through 
the  body  portion.  An  annular  mounting  flange  71  is 
positioned  on  the  rearward  end  portion,  and  a  f  rusto- 
conical  surface  72  is  formed  on  the  exterior  of  the  for- 
ward  end  portion  so  as  to  be  coaxial  with  the  second 

30  bore  62.  The  annularflange  71  is  supported  from  be- 
low  by  an  inwardly  directed  flange  73  at  the  lower  end 
of  the  cup  74,  with  the  cup  74  being  detachably 
mounted  by  interconnecting  threads  to  the  outer 
housing  member  44.  Also,  a  gasket  75  is  disposed  be- 

35  tween  the  two  flanges  71  and  73. 
The  arc  constricting  bore  62  in  the  lower  nozzle 

member  64  is  cylindrical,  and  it  is  maintained  in  axial 
alignment  with  the  arc  constricting  bore  60  in  the  up- 
per  member  63  by  a  centering  sleeve  78  of  any  suit- 

40  able  plastic  material.  The  centering  sleeve  78  has  a 
lip  at  the  upperend  thereof  which  is  detachably  locked 
into  an  annular  notch  in  the  upper  nozzle  member  63. 
The  centering  sleeve  78  extends  from  the  upper  noz- 
zle  in  biased  engagement  against  the  lower  member 

45  64.  The  swirl  ring  66  and  spacer  element  65  are  as- 
sembled  prior  to  insertion  of  the  lower  member  64  into 
the  sleeve  78.  The  water  flows  from  the  passageway 
42  through  openings  in  the  sleeve  78  to  the  injection 
ports  87  of  the  swirl  ring  66,  and  which  inject  the  water 

so  into  the  water  chamber  67.  The  injection  ports  87  are 
tangentially  disposed  around  the  swirl  ring  66,  to 
cause  the  water  to  form  a  vortical  pattern  in  the  water 
chamber  67.  The  water  exits  the  water  chamber  67 
through  the  arc  constricting  bore  62  in  the  lower  noz- 

55  zle  member  64. 
As  shown  schematically  in  Figure  3,  a  pilot  arc 

power  supply  90  is  connected  to  the  electrode  14  and 
torch  body  in  a  series  circuit  relationship.  Switch 
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means  (not  shown)  which  may  be  in  the  form  of  a  tog- 
gle  switch  positioned  on  the  torch  at  a  convenient  lo- 
cation  suitable  for  an  operator's  use,  can  control  the 
initial  pilot  arc.  A  main  power  supply  91  is  connected 
to  the  torch  electrode  14  in  a  series  circuit  relationship 
with  a  metal  workpiece  which  is  typically  grounded. 

Method  of  Operation 

To  start  the  plasma  arc  torch  as  described  in  ac- 
cordance  with  the  process  of  the  present  invention,  a 
flow  of  non-oxidizing  gas,  preferably  nitrogen,  is  gen- 
erated  to  flow  into  the  gas  passageway  40,  this  flow 
is  directed  through  the  conventional  gas  baffle  54. 
The  gas  enters  the  plenum  chamber  56  in  a  swirling 
fashion  and  flows  outwardly  therefrom  through  the 
arc  constricting  coaxial  bores  60,  62  of  the  nozzle  as- 
sembly  12.  A  pilot  arc  then  is  momentarily  created  be- 
tween  the  discharge  end  of  the  electrode  and  the  noz- 
zle  assembly  12  (Figure  2).  The  pilot  arc  is  transferred 
to  the  workpiece  through  the  arc  constricting  bores  60 
and  62  respectively.  While  the  pilot  arc  is  transferred, 
the  flow  of  non-oxidizing  gas  is  substantially  concur- 
rently  terminated.  Anewf  low  of  oxidizing  gas  is  direct- 
ed  into  the  passageway  40  and  through  the  gas  baf- 
fle,  into  the  gas  plenum  chamber  56,  and  through  the 
arc  constricting  coaxial  bores  60,  62  of  the  nozzle  as- 
sembly  12.  The  transferred  arc  and  the  oxidizing  gas 
create  a  plasma  gas  flow  between  the  electrode, 
through  the  nozzle  assembly  12,  and  to  the  workpiece 
W.  Each  arc  constricting  bores  60  and  62  contributes 
to  the  intensification  and  collimation  of  the  arc.  Water 
discharged  into  the  passageway  42  directs  the  injec- 
tion  of  water  into  the  nozzle  assembly  12  where  it  is 
converted  into  a  swirling  vortex  for  surrounding  the 
plasma  arc. 

To  terminate  operation  of  the  torch,  the  transfer- 
red  arc  is  terminated  while  substantially  concurrently 
terminating  the  flow  of  the  oxidizing  gas.  At  the  same 
time,  a  flow  of  non-oxidizing  gas  is  generated  be- 
tween  the  discharge  end  of  the  electrode  and  the  noz- 
zle  assembly  by  directing  the  non-oxidizing  gas,  pre- 
ferably  nitrogen,  into  the  passageway  40,  and  ulti- 
mately  through  the  coaxial  bore  60  and  62  of  the  noz- 
zle  assembly  12. 

The  starting  process  of  the  present  invention  of- 
fers  several  advantages.  Starting  the  torch  in  a  non- 
oxidizing  gas  eliminates  the  problem  of  oxygen  fires 
starting  in  the  torch  such  as  by  arcing  between  torch 
parts.  In  the  event  that  a  fire  does  occur,  the  post-flow 
of  non-oxidizing  gas  can  serve  to  extinguish  the  fire. 
In  the  many  torch  designs  which  use  a  copper  nozzle, 
oxidation  and  erosion  of  the  copper  nozzle  also  is 
greatly  reduced.  Oxidation  of  the  nozzle  affects  both 
starting  and  cut  quality.  Oxidation  of  any  copper  por- 
tions  of  the  electrode  also  are  greatly  reduced.  The 
process  in  accordance  with  the  present  invention  per- 
mits  a  greater  number  of  starts  because  the  electrode 

and  nozzle  longevity  are  extended. 
In  the  drawings  and  specification,  there  has  been 

set  forth  a  preferred  embodiment  of  the  invention,  and 
although  specific  terms  are  employed,  they  are  used 

5  in  a  generic  and  descriptive  sense  only  and  not  for 
purposes  of  limitation. 

Claims 
10 

1  .  A  process  for  starting  a  plasma  arc  torch  of  the 
type  comprising  a  metallic  electrode  (14)  and  a 
nozzle  assembly  (12)  positioned  adjacent  a  dis- 
charge  end  of  the  electrode,  wherein  the  process 

15  minimizes  the  oxidation  of  the  electrode  (14)  and 
thereby  extends  the  life  of  the  electrode,  said 
process  comprising  the  steps  of  generating  a  flow 
of  a  non-oxidizing  gas  between  the  discharge 
end  of  the  electrode  and  the  nozzle  assembly, 

20  creating  a  pilot  arc  between  the  discharge  end  of 
the  electrode  and  the  nozzle  assembly  (12),  and 
transferring  the  pilot  arc  so  as  to  create  a  trans- 
ferred  arc  which  extends  from  the  discharge  end 
of  the  electrode  to  a  workpiece  positioned  on  the 

25  side  of  the  nozzle  assembly  opposite  the  elec- 
trode  (14),  characterised  by  the  steps  of  substan- 
tially  concurrently  terminating  the  flow  of  the  non- 
oxidizing  gas  and  generating  a  flow  of  an  oxidiz- 
ing  gas  between  the  discharge  end  of  the  elec- 

30  trade  (14)  and  the  nozzle  assembly  (12)  so  that 
the  transferred  arc  and  the  oxidizing  gas  create 
a  plasma  gas  flow  between  the  discharge  end  of 
the  electrode  and  the  workpiece. 

35  2.  A  starting  process  according  to  Claim  1  and  com- 
prising  the  subsequent  steps  of  terminating  the 
transferred  arc,  substantially  concurrently  ter- 
minating  the  flow  of  the  oxidizing  gas,  and  sub- 
stantially  concurrently  generating  a  flow  of  the 

40  non-oxidizing  gas  between  the  discharge  end  of 
the  electrode  and  the  nozzle  assembly. 

3.  A  starting  process  according  to  claim  1  or  2, 
wherein  said  non-oxidizing  gas  consists  of  nitro- 

45  gen  and  said  oxidizing  gas  consists  of  oxygen. 

4.  A  starting  process  according  to  any  one  of  the 
preceding  claims,  wherein  said  nozzle  assembly 
(12)  comprises  an  upper  nozzle  member  (63) 

so  mounted  adjacent  said  discharge  end  of  said 
electrode  (14)  and  a  lower  nozzle  member  (64) 
mounted  adjacent  said  upper  nozzle  member 
(63)  on  the  side  thereof  opposite  said  electrode 
(14),  said  upper  and  lower  nozzle  members  hav- 

55  ing  respective  aligned  bores  (60,62)  for  the  pas- 
sage  of  the  plasma  gas  flow,  the  process  com- 
prising  the  step  of  introducing  a  flow  of  a  liquid 
between  the  upper  and  lower  nozzle  members 

4 
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(63,64)  substantially  concurrently  with  the  step  of 
transferring  the  pilot  arc  so  as  to  envelop  the 
plasma  gas  flow  with  the  liquid. 

5.  A  starting  process  according  to  Claim  4,  wherein 
the  liquid  is  water. 

6.  A  starting  process  according  to  any  one  of  the 
preceding  claims,  wherein  the  electrode  includes 
a  generally  cylindrical  emissive  insert  (28)  posi- 
tioned  at  the  discharge  end  of  the  electrode  (14). 

Patentanspruche 

1.  Verfahren  zum  Zunden  eines  Plasma-(Lichtbo- 
gen-)Brenners,  der  eine  metallische  Elektrode 
(14)  und  eine  dem  Entladungsende  der  Elektrode 
benachbart  angeordnete  Dusenanordnung  (12) 
enthalt,  in  der  das  Verfahren  die  Oxydation  der 
Elektrode  (14)  minimiert  und  dadurch  die  Le- 
bensdauer  der  Elektrode  verlangert,  mit  folgen- 
den  Verfahrensschritten:  Erzeugen  eines  Flus- 
ses  eines  nicht-oxydierenden  Gases  zwischen 
dem  Entladungsende  der  Elektrode  und  der  Du- 
senanordnung,  Bilden  eines  Pilotbogens  zwi- 
schen  dem  Entladungsende  der  Elektrode  und 
der  Dusenanordnung  (12),  und  Ubertragen  des 
Pilotbogens  derart,  dali  ein  ubertragener  Bogen 
entsteht,  der  sich  vom  Entladungsende  der  Elek- 
trode  zu  einem  Werkstuck  erstreckt,  das  auf  der 
Seite  der  Dusenanordnung  gegenuber  der  Elek- 
trode  (14)  angeordnet  ist, 
dadurch  gekennzeichnet,  dali  der  Fluli  des  nicht- 
oxydierenden  Gases  im  wesentlichen  gleichzei- 
tig  beendetwird  mit  dem  Erzeugen  eines  Flusses 
eines  Oxydationsgases  zwischen  dem  Entla- 
dungsende  der  Elektrode  (14)  und  der  Dusenan- 
ordnung  (12),  so  dali  der  ubertragene  Bogen  und 
das  Oxydationsgas  einen  Plasmagasfluli  zwi- 
schen  dem  Entladungsende  der  Elektrode  und 
dem  Werkstuck  erzeugen. 

2.  Ztindverfahren  nach  Anspruch  1,  mit  den  sich  an- 
schlielienden  Schritten  des  Beendigens  des 
ubertragenen  Bogens,  des  im  wesentlichen 
gleichzeitigen  Beendigens  des  Oxydationsgas- 
flusses,  und  des  im  wesentlichen  gleichzeitigen 
Erzeugens  eines  Flusses  des  nicht- 
oxydierenden  Gases  zwischen  dem  Entladungs- 
ende  der  Elektrode  und  der  Dusenanordnung. 

3.  Ztindverfahren  nach  Anspruch  1  oder2,  bei  dem 
das  nicht-oxydierende  Gas  aus  Stickstoff  besteht 
und  das  Oxydationsgas  aus  Sauerstoff. 

4.  Ztindverfahren  nach  einem  der  vorstehenden  An- 
sprtiche,  bei  dem  die  Dusenanordnung  (12)  ein 

oberes  Dtisenelement  (63)  enthalt,  das  benach- 
bart  zu  dem  Entladungsende  der  Elektrode  (14) 
angeordnet  ist,  und  ein  unteres  Dtisenelement 
(64),  das  benachbart  zu  dem  oberen  Dusenele- 

5  ment  (63)  auf  dessen  der  Elektrode  (14)  gegen- 
uberliegender  Seite  angeordnet  ist,  und  bei  dem 
das  obere  und  das  untere  Dtisenelement  mitein- 
anderfluchtende  Bohrungen  (60,  62)  zum  Durch- 
fluli  des  Plasmagases  aufweisen,  wobei  das 

10  Verfahren  ein  Einbringen  eines  Flussigkeits- 
stroms  zwischen  das  obere  und  das  untere  Dti- 
senelement  (63,  64)  enthalt,  im  wesentlichen 
gleichzeitig  mit  dem  Ubertragen  des  Pilotbo- 
gens,  so  dali  der  Plasmagasfluli  von  der  Flussig- 

15  keit  umhullt  wird. 

5.  Ztindverfahren  nach  Anspruch  4,  bei  dem  die 
Flussigkeit  Wasser  ist. 

20  6.  Ztindverfahren  nach  einem  dervorstehenden  An- 
sprtiche,  bei  dem  die  Elektrode  einen  im  wesent- 
lichen  zylindrischen  Emissionseinsatz  (28)  ent- 
halt,  der  an  dem  Entladungsende  der  Elektrode 
(14)  angeordnet  ist. 

25 

Revendications 

1.  Procede  pour  I'amorcage  d'un  chalumeau  a  arc 
30  de  plasma  du  type  comprenant  une  electrode 

metallique  (14)  et  un  dispositif  de  buse  (12)  place 
pres  d'une  extremite  de  decharge  de  I'electrode, 
dans  lequel  le  procede  minimise  I'oxydation  de 
I'electrode  (14)  et  augmente  done  la  duree  de  vie 

35  de  I'electrode,  ledit  procede  comprenant  les  eta- 
pes  de  generation  d'un  flux  de  gaz  non  oxydant 
entre  I'extremite  de  decharge  de  I'electrode  et  le 
dispositif  de  buse,  de  creation  d'un  arc  pilote  en- 
tre  I'extremite  de  decharge  de  I'electrode  et  le 

40  dispositif  de  buse  (12),  et  de  transfert  de  Tare  pi- 
lote  de  facon  a  creer  un  arc  transfere  qui  s'etend 
de  I'extremite  de  decharge  de  I'electrode  a  une 
piece  a  traiter  placee  sur  le  cote  du  dispositif  de 
buse  qui  est  a  I'oppose  de  I'electrode  (14),  carac- 

45  terise  en  ce  qu'il  comprend  les  etapes  d'arret  du 
flux  de  gaz  non  oxydant  et,  sensiblement  en 
meme  temps,  de  generation  d'un  flux  d'un  gaz 
oxydant  entre  I'extremite  de  decharge  de  I'elec- 
trode  (14)  et  le  dispositif  de  buse  (12)  de  sorte 

so  que  Tare  transfere  et  le  gaz  oxydant  engendrent 
un  flux  de  plasma  gazeux  entre  I'extremite  de  de- 
charge  de  I'electrode  et  la  piece  a  traiter. 

2.  Procede  d'amorcage  suivant  la  revendication  1, 
55  comprenant  les  etapes  subsequentes  d'arret  de 

Tare  transfere,  d'arret  sensiblement  simultane  du 
flux  du  gaz  oxydant,  et  de  generation  sensible- 
ment  simultanee  d'un  flux  du  gaz  non  oxydant  en- 

5 
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tre  I'extremite  de  decharge  de  I'electrode  et  le 
dispositif  de  buse. 

3.  Procede  d'amorcage  suivant  la  revendication  1 
ou  2,  dans  lequel  ledit  gaz  non  oxydant  est  de  5 
I'azote  et  ledit  gaz  oxydant  est  de  I'oxygene. 

4.  Procede  d'amorcage  suivant  une  quelconque 
des  revendications  precedentes,  dans  lequel  le- 
dit  dispositif  de  buse  (12)  comprend  un  element  10 
superieur  de  buse  (63)  monte  pres  de  ladite  ex- 
tremite  de  decharge  de  ladite  electrode  (14),  et 
un  element  inferieur  de  buse  (64)  monte  pres  du- 
dit  element  superieur  de  buse  (63)  sur  son  cote 
oppose  par  rapport  a  ladite  electrode  (14),  lesdits  15 
elements  de  buse  superieur  et  inferieur  compor- 
tant  des  orifices  respectifs  alignes  (60,62)  pour  le 
passage  du  flux  de  plasma  gazeux,  le  procede 
comprenant  I'etape  d'introduction  d'un  flux  d'un 
liquide  entre  les  elements  de  buse  superieur  et  20 
inferieur  (63,64)  sensiblement  en  meme  temps 
que  I'etape  de  transfert  de  Tare  pilote,  de  facon  a 
envelopper  le  flux  de  plasma  gazeux  avec  le  liqui- 
de. 

25 
5.  Procede  d'amorcage  suivant  la  revendication  4, 

dans  lequel  le  liquide  est  de  I'eau. 

6.  Procede  d'amorcage  suivant  une  quelconque 
des  revendications  precedentes,  dans  lequel  30 
I'electrode  comprend  un  insert  emissif  sensible- 
ment  cylindrique  (28)  place  a  I'extremite  de  de- 
charge  de  I'electrode  (14). 

6 
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