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terial  and  has  a  nozzle  for  spouting  combustion 
gas  at  one  end  opposed  to  the  other  torch, 

-  a  step  for  heating  at  least  a  portion  of  joint  line 
defined  by  said  joint  faces  on  both  sides  thereof 
with  flames  being  spouted  from  said  nozzles,  and 

-  a  step  for  applying  a  high  voltage  of  from  1  000 
to  10  000  (volts)  between  said  pair  of  torches. 

According  to  this  method,  since  Joule's  heat  is 
caused  by  an  electric  current  which  is  generated 
to  flow  across  the  joint  faces  to  be  jointed,  ce- 
ramic  material  forming  the  joint  face  is  welded  by 
said  heat  in  a  short  time  to  give  a  tight  joint  be- 
tween  ceramic  elements. 

If  the  ceramic  element  is  made  of  such  a  ce- 
ramic  material  that  it  shows  an  electrical  conduc- 
tivity  when  heated  to  a  predetermined  high  tem- 
perature,  a  path  of  electric  current  for  generating 
Joule's  heat  is  provided  when  portions  exposed 
to  flames  spouted  from  nozzles  are  heated  to  a 
predetermined  high  temperature. 

If  the  ceramic  element  is  made  of  a  non-con- 
ductive  ceramics  which  does  not  show  any  elec- 
trical  conductivity  even  at  a  high  temperature,  it 
becomes  necessary  to  use  such  an  adhesive  ma- 
terial  for  jointing  ceramic  elements  that  it  shows 
an  electrical  conductivity  when  heated  to  a  high 
temperature. 

The  electrical  conductivity  shown  by  the  ce- 
ramics  itself  or  the  adhesive  material  is  of  such 
an  order  that  an  electric  current  of  50mAs  to 
1  ampere  can  be  obtained  when  a  high  voltage  of 
from  1  000  to  10  000  (volts)  Is  applied  at  a  tem- 
perature  of  800°C  or  more.  In  the  present  inven- 
tion,  it  is  irrespective  whether  the  ceramics  or  ad- 
hesive  material  has  an  electrical  conductivity  at 
an  ambient  temperature  since  the  electrical  con- 
ductivity  is  needed  only  at  a  high  temperature. 

Such  a  ceramics  as  lanthanum  chromite,  tin 
oxide  or  silicon  carbide  can  be  cited  as  examples 
of  ceramics  which  shows  an  electrical  conductiv- 
ity  at  a  high  temperature.  Also,  such  ceramics  as 
alumina,  zirconia  or  cordierite  shows  an  electrical 
conductivity  at  a  high  temperature  since  glass 
components  such  as  SiO2,  AI2O3,  Fe2O3  and  so 
on  contained  therein  show  an  electrical  conduc- 
tivity  due  to  the  ion  conduction  of  the  glass  com- 
ponent  caused  at  a  high  temperature. 

Accordingly,  the  present  invention  is  directly 
applicable  to  such  a  ceramic  material  as  men- 
tioned  above  without  use  of  an  adhesive  material. 
Ceramic  elements  to  be  jointed  may  be  made  of 
identical  ceramics  or  of  different  ceramics.  In  the 
case  that  two  ceramic  elements  of  different  ce- 
ramics  are  to  be  jointed,  it  is  enough  for  jointing  if 
one  of  them  has  such  an  electrical  conductivity 
mentioned  above. 

If  both  of  ceramic  elements  to  be  jointed  have 
not  such  a  property  as  mentioned  above,  it 
becomes  possible  to  joint  ceramic  elements  by 
utilizing  an  adhesive  material  which  shows  an 
electrical  conductivity  at  a  high  temperature.  In 
this  case,  both  of  joint  surfaces  of  ceramic  ele- 

Description 

The  present  invention  relates  to  a  method  for 
jointing  two  ceramic  elements  with  use  of  electric 
energy.  5 

In  a  conventional  method  for  jointing  two  ce- 
ramic  elements,  these  elements  are  heated  to  a 
high  temperature  sufficient  for  jointing  them  by 
welding  in  a  furnace  such  as  an  electric  furnace 
with  or  without  an  adhesive  material  therebet-  10 
ween.  However,  this  method  has  disadvantages 
in  that  a  furnace  of  big  scale  is  needed  for  jointing 
elements  of  large  sizes,  that  considerable  energy 
loss  is  involved  in  such  a  furnace  of  big  scale  and 
that  surfaces  of  each  ceramic  element  are  easily  15 
oxidized  when  heated  in  an  natural  atmosphere. 

In  order  to  avoid  these  disadvantages,  there 
has  been  proposed  a  method  in  which  only  the 
joint  portion  is  heated  partially.  In  such  a  partial 
heating  method,  laser  beam  heating,  electron  20 
beam  heating,  radio-frequency  heating  or  heating 
by  electric  discharge  in  oil  has  been  employed  as 
a  heating  means.  However,  the  conventional  par- 
tial  heating  method  mentioned  above  has  disad- 
vantages  such  that  a  chamber  means  of  big  scale  25 
may  be  needed  for  pre-heating  ceramic  elements 
and  for  adjusting  atmosphere  and/or  that  an  elec- 
tric  power  source  for  generating  a  high  energy 
beam  and  a  focusing  device  therefor  should  be 
installed.  30 

One  object  of  the  present  invention  is  to  pro- 
vide  a  partial  heating  method  for  jointing  ceramic 
elements  with  each  other  easily  and  in  an  econ- 
omical  way. 

Another  object  of  the  present  invention  is  to  35 
provide  a  jointing  method  suitable  for  jointing  ce- 
ramic  elements  at  least  one  of  which  shows  an 
electrical  conductivity  at  a  high  temperature. 

Other  object  of  the  present  invention  is  to  pro- 
vide  a  jointing  method  suitable  for  jointing  ce-  40 
ramie  elements  each  of  which  does  not  show  any 
electrical  conductivity  even  at  a  high  temperature. 

Further  object  of  the  present  invention  is  to 
provide  an  apparatus  for  jointing  ceramic  ele- 
ments  which  has  a  relatively  simple  structure  and  45 
is  easy  in  operation  thereof. 

One  further  object  of  the  present  invention  is 
to  provide  an  apparatus  for  jointing  ceramic  ele- 
ments  which  is  applicable  to  joint  not  only  ce- 
ramic  elements  which  show  an  electrical  conduc-  50 
tivity  at  a  high  temperature  but  also  ceramic  ele- 
ments  which  do  not  show  any  electrical  conduc- 
tivity  even  at  a  high  temperature. 

In  order  to  achieve  these  objects,  according  to 
the  present  invention,  there  is  provided  a  method  55 
for  jointing  ceramic  elements  being  comprised  of 
steps  as  follows: 

-  a  step  for  contacting  joint  faces  of  ceramic  ele- 
ments  to  each  other,  60 

-  a  step  for  positioning  said  ceramic  elements  be- 
tween  at  least  one  pair  of  torches  being  arranged 
apart  from  each  other  and  oppositely  each  of 
which  is  made  of  an  electrically  conductive  ma-  65 
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under  a  voltage  of  from  1  000  to  1  0  000  volts  to 
generate  Joule's  heat  sufficient  for  welding  ce- 
ramic  elements  with  each  other. 

When  an  adhesive  material  showing  an  elec- 
trical  conductivity  is  used,  it  is  melted  in  a  short 
time  due  to  Joule's  heat  generated  and  the  ce- 
ramic  elements  are  jointed  tightly  with  each  other 
thereby.  For  instance,  an  electric  current  of  about 
0.5A  is  obtained  at  a  voltage  of  about  4  000  volts 
by  heating  the  adhesive  material  made  of  a  mix- 
ture  of  calcium  fluoride  of  70wt  %  and  kaolin  of 
30wt  %  when  applied  to  silicon  nitride  ceramics. 

If  said  adhesive  material  is  not  heated,  a  very 
high  voltage  of  about  4  000  volts  is  required  for 
obtaining  an  electric  current  of  0.5A. 

The  use  of  such  an  adhesive  material  enhan- 
ces  the  tightness  of  joint  when  compared  to  the 
case  that  it  is  not  used  for  jointing.  Further,  it 
becomes  possible  to  make  an  electric  current 
flow  only  through  said  adhesive  material  layer 
even  when  each  joint  surface  has  a  complex  con- 
figuration.  Accordingly,  it  is  very  useful  for  jointing 
ceramic  elements  having  jointing  surfaces  of 
complex  configurations  respectively  to  use  such 
an  adhesive  material. 

Further,  if  an  adhesive  material  having  an 
electrical  conductivity  and  a  melting  property  bet- 
ter  than  those  of  the  ceramics  to  be  jointed  is 
used,  the  joint  operation  is  made  easier. 

The  voltage  to  be  applied  for  generating  an 
electric  current  for  jointing  is  chosen  according  to 
properties  of  ceramic  elements  and/or  of  the  ad- 
hesive  material  in  a  range  of  from  1  000  to  10  000 
volts. 

Voltage  lower  than  1  000  volts  are  too  low  to 
obtain  an  electric  current  sufficient  for  jointing  ce- 
ramic  elements.  Voltage  higher  than  10  000  volts 
are  not  necessary  since  an  electric  current  suffi- 
cient  for  jointing  ceramic  elements  is  obtained  at 
a  voltage  lower  than  10  000  volts. 

Since  the  electrical  conductivity  of  the  joint 
portion  is  increased  rapidly  when  heated  by 
Joule's  heat,  the  electric  current  is  increased 
rapidly.  Accordingly,  it  is  desirable  to  regulate  the 
electric  current  so  as  to  maintain  it  in  a  suitable 
range  according  to  properties  of  5  ceramics 
and/or  the  adhesive  material.  In  order  for  that,  it  is 
desirable  to  provide  a  current  control  circuit. 

A  current  regulating  circuit  utilizing  a  magnetic 
control  device  such  as  coil  means,  saturable  re- 
actor  or  magnetic  amplifier  or  a  semi-conductor 
device  such  as  thyrister,  triac,  GTO  or  transistor 
can  be  used  as  a  current  control  circuit  men- 
tioned  above. 

According  to  the  present  invention,  it 
becomes  possible  to  joint  ceramic  elements  in  a 
short  time  and  in  an  easy  way  irrespective  to  their 
configurations. 

Further,  according  to  the  present  invention, 
the  joint  obtained  is  uniform  and  tight  since  the 
electrical  current  passes  through  whole  width  of 
the  joint  portion. 

Moreover,  according  to  the  apparatus  of  the 
present  invention,  the  structure  thereof  is  simpli- 
fied  and  the  apparatus  itself  is  made  compact. 

ments  are  jointed  at  first  by  such  an  adhesive  ma- 
terial.  And  then,  the  adhesive  material  jointing  ce- 
ramic  elements  are  heated  on  both  sides  thereof 
by  burning  combustion  gases  to  a  high  tempera- 
ture  at  which  said  adhesive  material  shows  an  5 
electrical  conductivity  to  allow  an  electric  current 
to  flow  across  said  adhesive  material. 

The  adhesive  material  has  desirably  such  an 
electrical  conductivity  that  an  electric  current  of 
50m  As  to  1  ampere  may  be  obtained  when  a  high  10 
voltage  of  from  1  000  to  10  000  (volts)  is  applied 
between  two  torches  at  a  high  temperature  of 
800°C  or  more.  For  example,  there  is  cited  such  a 
known  adhesive  material  for  ceramics  that  con- 
tains  one  or  more  glass  components  such  as  15 
kaolin  (mineral),  alumina  (AI2O3),  silica  (SiCte) 
and/or  the  like  as  a  main  component  and  further 
includes  one  or  more  oxides,  sulfides,  chlorides 
or  halides  of  Cu,  Ni,  Mn,  In,  Mo  and/or  Zn;  one  or 
more  oxides  of  rare  earth  elements  such  as  La,  20 
In,  V,  Ho  and/or  Y;  one  or  more  metals  such  as 
Mo,  Mn,  W,  Fe,  Co,  Ag,  Ni,  Sn,  Zn  and/or  the  like; 
and  one  or  more  fluorides  such  as  calcium  flu- 
oride,  sodium  fluoride  or  the  like. 

However,  it  is  also  possible  to  give  an  electri-  25 
cal  conductivity  to  an  adhesive  material  which 
does  not  show  any  conductivity  at  a  high  tem- 
perature  by  adding  one  or  more  electrical  conduc- 
tive  material  such  as  carbon,  fluoride,  glass, 
oxide  metal  and/or  rare  earth  element  thereto.  30 

Further,  it  is  also  possible  to  use  an  adhesive 
material  which  does  not  show  such  an  electrical 
conductivity  as  mentioned  above  just  for  jointing 
ceramic  elements  physically  if  at  least  one  of  ce- 
ramic  elements  has  such  an  electrical  conductiv-  35 
ity  as  mentioned  above. 

Upon  using  an  adhesive  material,  a  suitable 
one  is  to  be  chosen  taking  differences  in  the  ther- 
mal  coefficient  between  the  adhesive  material 
and  the  ceramic  element  and  the  like  into  con-  40 
sideration  similarly  to  the  conventional  case. 

In  order  to  heat  the  portion  to  be  jointed,  at 
least  a  pair  of  torches  is  so  arranged  on  the  both 
sides  of  said  portion  that  their  nozzles  are  op- 
posed  to  each  other  and  positioned  to  have  a  45 
suitable  and  substantially  same  distance  against 
each  side  face  of  said  portion.  Said  torch  is  made 
of  an  electrically  conductive  material  having  a 
suitable  heat  resistivity.  Such  a  material  as  brass, 
copper,  tungsten,  carbon  or  molybdenum  is  desir-  50 
ably  used.  The  distance  between  the  tip  end  of 
the  nozzle  and  the  ceramic  element  is  so  set  that 
the  gas  flame  from  the  nozzle  may  reach  to  the 
side  face  of  the  ceramic  element.  City  gas,  pro- 
pane  gas,  mixed  gas  of  hydrogen  and  oxygen  55 
gases  and/or  the  like  can  be  used  solely  or 
mixedly  as  combustion  gases. 

Prior  to  heating  by  said  combustion  gases,  it 
is  desirable  to  heat  ceramic  elements  to  a  tem- 
perature  of  800°C  or  more  in  order  to  avoid  60 
possible  spalling. 

Since  the  electrical  conductivity  of  the  ceramic 
element  or  adhesive  material  is  sufficiently  en- 
hanced  by  heating  with  combustion  gas,  electric 
current  flowing  therethrough  becomes  strong  65 
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Furthermore,  it  is  applicable  to  ceramic  elements 
of  big  sizes,  ceramic  elements  of  complex  con- 
figurations  and/or  ceramic  elements  of  long  sizes 
without  accompanying  a  large  heating  energy 
loss.  5 

The  present  invention  will  be  more  fully  under- 
stood  and  further  advantages  will  become  appar- 
ent  when  reference  is  made  to  the  following  de- 
tailed  description  of  the  accompanying  drawing  in 
which:  10 

Figure  1  is  a  schematical  perspective  view  show- 
ing  a  preferred  embodiment  of  the  present  inven- 
tion. 

15 
Referring  now  to  Figure  1  ,  ceramic  elements  and 
2  jointed  at  each  joint  face  to  each  other  with  use 
of  a  suitable  adhesive  material  are  set  between  a 
pair  of  torches  3  and  is  arranged  opposite  to  each 
other.  As  a  torch,  there  are  used  similar  nozzles  20 
3a  and  4a  to  those  made  of  copper  for  welding 
metals.  Each  nozzle  is  directed  perpendicularly  to 
the  joint  line  defined  by  two  joint  faces.  The  dis- 
tance  between  the  top  end  of  the  nozzle  and  the 
side  surface  of  the  ceramic  element  is  set  to  25 
about  3cm  so  as  for  the  flame  5  and  6  of  combus- 
tion  gas  to  reach  to  said  side  surface. 

The  pair  of  torches  3  and  is  connected  to  an 
electric  power  control  circuit  7.  The  electric  power 
control  circuit  7  is  comprised  of  a  commercial  30 
power  source  8  of  AC  200(V),  an  induction  volt- 
age  regulator  9,  a  variable  inductance  reactor  10 
and  a  step-up  transformer  11  of  200V/6  600V. 
Said  voltage  regulator  9,  the  reactor  10  and  the 
primary  coil  1  1  a  of  the  transformer  1  1  are  con-  35 
nected  in  series  to  the  power  source  8. 

The  pair  of  torches  is  connected  to  the  sec- 
ondary  coil  1  1  b  of  the  transformer  1  1  . 

The  ceramic  elements  1  and  2  in  this  embodi- 
ment  are  made  of  silicon  nitride  and  are  formed  40 
as  a  plate  of  thickness  of  10  mm,  length  of  10  cm 
and  width  of  5  cm  respectively.  As  adhesive  ma- 
terial  being  made  by  mixing  calcium  fluoride  of 
70wt  %  with  kaolin  of  30wt  %  of  3  grammes  is  ap- 
plied  onto  the  joint  face  of  1  0  mm  x  1  0  cm  of  one  45 
ceramic  element,  the  ceramic  elements  are 
jointed  to  each  other  with  said  adhesive  material 
applied. 

Then,  city  gas  is  supplied  to  each  torch  and 
city  gas  spouted  from  the  nozzle  is  fired.  The  50 
length  of  flame  is  adjusted  to  3  cm.  Thereafter,  an 
AC  voltage  of  5  000V  is  applied  to  the  pair  of  tor- 
ches.  The  electric  current  flowing  through  the 
layer  of  adhesive  material  in  the  direction  of  width 
thereof  became  0.5A  after  10  seconds  from  the  55 
start  of  application  of  voltage.  Thereafter,  the  cur- 
rent  is  regulated  at  0.5A  by  the  current  control  cir- 
cuit  7. 

The  ceramic  elements  are  moved  relative  to 
the  pair  of  torches  along  the  joint  line  at  a  con-  60 
stant  velocity  of  5  cm/min  while  applying  said  volt- 
age  to  the  torches. 

About  two  minutes  later,  the  joint  operation  is 
completed  over  total  length  thereof.  The  joint 
strength  obtained  is  about  40  kg/mm2  when  65 

measured  by  three  points  bending  test  method. 
In  the  second  embodiment  of  the  invention, 

there  are  used  deramic  plate  elements  made  of 
lanthanum-chromite  which  shows  an  electrical 
conductivity.  Dimensions  of  the  ceramic  plate  are 
same  to  those  of  the  first  embodiment.  Two  ce- 
ramic  plates  are  abutted  to  each  other  at  their 
joint  faces  (each  of  10  mm  x  10  cm)  without  using 
any  adhesive  material.  Also,  heating  condition 
and  the  voltage  to  be  applied  are  kept  same  as 
those  in  the  first  embodiment.  The  electric  current 
became  0.7A  after  5  seconds  and  was  kept  at 
0.7A  thereafter.  Then,  the  ceramic  plates  were 
moved  at  a  velocity  of  5  cm/min  relative  to  the  tor- 
ches  while  applying  5  000  volts  to  complete  the 
joint  between  two  ceramic  plates.  The  joint 
strength  is  29  kg/mm2  when  measured  by  three 
point  bending  test  method. 

In  the  third  embodiment  of  the  invention,  there 
are  used  ceramic  plate  elements  made  of  alumi- 
na  (AI2O3)  including  one  or  more  glass  compo- 
nents  which  show  an  electrical  conductivity  at  a 
high  temperature.  Dimensions  of  the  ceramic 
plate  are  same  to  those  of  the  first  embodiment 
(10  mm  x  10  cm  x  5  cm).  Two  ceramic  plates  are 
abutted  to  each  other  at  their  joint  faces  (each  of 
10  mm  x  10  cm)  without  using  any  adhesive  ma- 
terial.  While  heating  the  joint  portion  similarly  to 
the  first  embodiment,  a  voltage  of  7  000  volts  was 
applied  between  two  torches.  The  electric  current 
was  attained  to  1  ampere  five  seconds  later  and 
was  kept  at  1  ampere  thereafter.  Then,  the  ce- 
ramic  plates  were  moved  at  a  velocity  of  5 
cm/min  relative  to  the  torches  while  keeping  said 
current  to  complete  the  joint  operation  over  the 
whole  length  of  the  joint  face.  The  joint  strength 
obtained  is  22  kg/mm2  when  measured  in  the 
method  same  to  that  of  the  first  or  second  em- 
bodiment. 

Although  the  present  invention  has  been  fully 
described  by  way  of  example  with  reference  to 
the  accompanying  drawing,  it  is  to  be  noted  here 
that  various  changes  and  modifications  will  be  ap- 
parent  to  those  skilled  in  the  art.  Therefore,  un- 
less  otherwise  such  changes  and  modifications 
depart  from  the  scope  of  the  present  invention, 
they  should  be  construed  as  being  included 
therein. 

Claims 

1  .  A  method  for  jointing  ceramic  elements  (1  ,  2) 
being  comprised  of  steps  as  follows: 

-  a  step  for  contacting  joint  faces  of  ceramic  ele- 
ments  (1  ,  2)  to  each  other, 
-  a  step  for  positioning  said  ceramic  elements  (1  , 
2)  between  at  least  one  pair  of  torches  (3,  4) 
being  arranged  apart  from  each  other  and  oppo- 
sitely  each  of  which  is  made  of  an  electrically 
conductive  material  and  has  a  nozzle  (3a,  4a)  for 
spouting  combustion  gases  at  one  end  opposed 
to  the  other  torch, 
-  a  step  for  heating  at  least  a  portion  of  joint  line 
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defined  by  said  joint  faces  on  both  sides  thereof 
with  flames  being  spouted  from  said  nozzles  (3a, 
4a),  and 
-  a  step  for  applying  a  high  voltage  of  from  1  000 
to  10  000  (volts)  between  said  pair  of  torches  (3, 
4). 

2.  A  method  according  to  claim  1,  wherein  at 
least  one  of  said  ceramic  elements  (1  ,  2)  shows 
an  electrical  conductivity  when  heated  to  a  pre- 
determined  temperature. 

3.  A  method  according  to  claim  1,  wherein  said 
voltage  applied  between  said  pair  of  torches  (3, 
4)  is  an  alternative  current  voltage. 

4.  A  method  according  to  claim  1,  wherein  said 
voltage  applied  between  a  pair  of  torches  (3,  4)  is 
a  direct  current  voltage. 

5.  A  method  for  jointing  ceramic  elements  (1  ,  2) 
being  comprised  of  steps  as  follows: 

-  a  step  for  contacting  joint  faces  of  ceramic  ele- 
ments  (1,  2)  to  each  other  interposing  adhesive 
material  therebetween,  said  adhesive  material 
showing  an  electrical  conductivity  when  heated  to 
a  predetermined  temperature, 
-  a  step  for  positioning  said  ceramic  elements  (1  , 
2)  between  at  least  one  pair  of  torches  (3,  4) 
being  arranged  apart  from  each  other  and  oppo- 
sitely  each  of  which  is  made  of  an  electrically 
conductive  material  and  has  a  nozzle  (3a,  4a)  for 
spouting  combustion  gas  at  one  end  opposed  to 
the  other  torch, 
-  a  step  for  heating  at  least  a  portion  of  joint  line 
defined  by  said  contacted  joint  faces  on  both 
sides  thereof  with  flames  being  spouted  from  said 
nozzles  (3a,  4a),  and 
-  a  step  for  applying  a  high  voltage  of  from  1  000 
to  10  000  (volts)  between  said  pair  of  torches. 

6.  An  apparatus  for  jointing  ceramic  elements 
being  comprised  of: 

-  at  least  one  pair  of  torches  (3,  4)  being  arranged 
apart  from  each  other  and  oppositely  each  of 
which  is  made  of  an  electrically  conductive  ma- 
terial  and  has  a  nozzle  (3a,  4a)  for  spouting  com- 
bustion  gas  at  one  end  opposed  to  the  other 
torch, 
-  a  power  source  (8)  for  applying  a  high  voltage  of 
from  1  000  to  1  0  000  (volts)  between  said  pair  of 
torches  (3,  4)  in  order  to  generate  an  electrical 
discharge  between  said  nozzles  (3a,  4a),  and 
-  a  control  circuit  (7)  for  controlling  an  output  cur- 
rent  of  said  power  source  (8)  to  a  predetermined 
value  from  the  time  that  portions  exposed  to 
flames  have  been  heated  to  a  predetermined 
temperature. 

Patentanspriiche 

1.  Verfahren  zum  Verbinden  von  keramischen 
Elementen  (1,  2),  bestehend  aus  den  folgenden 

5  Schritten: 

-  Schritt  zum  Kontaktieren  von  Verbindungsstirn- 
flachen  von  keramischen  Elementen  (1  ,  2)  mitei- 
nander, 

10  -  Schritt  zum  Positionieren  der  keramischen 
Elemente  (1  ,  2)  zwischen  wenigstens  einem  Paar 
von  zueinander  mit  Abstand  und  einander  ge- 
geniiber  angeordneten  Brennern,  von  welchen 
jeder  aus  einem  elektrisch  leitfahigen  Material 

15  hergestellt  ist  und  eine  Diise  (3a,  4a)  zum  Auss- 
toBen  von  Verbrennungsgasen  an  einem  Ende 
aufweist,  das  dem  anderen  Brenner  gegenuber- 
liegt, 
-  Schritt  zum  Erwarmen  wenigstens  eines  Teils 

20  einer  Verbindungslinie,  die  durch  die  Verbin- 
dungsstirnflachen  an  beiden  Seiten  derselben 
definiert  ist,  mit  Flammen,  die  von  den  Dusen  (3a, 
4a)  ausgestoBen  werden,  und 
-  Schritt  zum  Anlegen  einer  Hochspannung  von  1 

25  000  bis  10  000  (Volt)  zwischen  dem  Paar  von 
Brennern  (3,  4). 

2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekenn- 
zeichnet,  daB  wenigstens  eines  der  keramischen 

30  Elemente  (1,  2)  eine  elektrische  Leitfahigkeit 
zeigt,  wenn  es  auf  eine  vorbestimmte  Temperatur 
erwarmtwird. 

3.  Verfahren  nach  Anspruch  1  ,  dadurch  gekenn- 
35  zeichnet,  daB  die  zwischen  dem  Paar  von  Bren- 

nern  (3,  4)  angelegte  Spannung  eine  Wechsel- 
stromspannung  ist. 

4.  Verfahren  nach  Anspruch  1  ,  dadurch  gekenn- 
40  zeichnet,  daB  die  zwischen  einem  Paar  von  Bren- 

nern  (3,  4)  angelegte  Spannung  eine  Gleichspan- 
nung  ist. 

5.  Verfahren  zum  Verbinden  von  keramischen 
45  Elementen  (1,  2)  bestehend  aus  den  folgenden 

Schritten: 

-  Schritt  zum  Kontaktieren  von  Verbindungsstim- 
flachen  von  keramischen  Elementen  miteinander 

50  unter  Einfiigung  von  klebrigen  Materialien  zwi- 
schen  denselben,  wobei  das  klebrige  Material 
eine  elektrische  Leitfahigkeit  aufweist,  wenn  es 
auf  eine  vorbestimmte  Temperatur  erwarmt  wird, 
-  Schritt  zum  Positionieren  der  keramischen 

55  Elemente  (1  ,  2)  zwischen  wenigstens  einem  Paar 
von  Brennern  (3,  4),  die  mit  Abstand  zueinander 
und  einander  gegenuber  angeordnet  sind,  von 
welchen  jeder  aus  einem  elektrisch  leitfahigen 
Material  hergestellt  ist  und  eine  Duse  (3a,  4a) 

60  zum  AusstoBen  von  Verbrennungsgasen  an 
einem  Ende  aufweist,  das  dem  anderen  Brenner 
gegenuberliegt, 
-  Schritt  zum  Erwarmen  wenigstens  eines  Teils 
einer  Verbindungslinie,  die  durch  die  kontak- 

65  tierten  Verbindungsstirnflachen  an  beiden  Seiten 
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5.  Proc6de  pour  joindre  des  6l6ments  en  ce- 
ramique  (1,2),  comprenant  les  Stapes  suivanies: 

•  une  6tape  pour  mettre  en  contact  mutuel  des 
faces  de  joint  d'&ements  en  ceramique  (1,2),  en 
interposant  de  la  matiere  adhesive  entre  elles, 
ladite  matiere  adhesive  presentant  une  conducti- 
bilite  electrique  lorsqu'elle  est  chauffee  a  une 
temperature  predeterminee; 
-  une  etape  pour  positionner  lesdits  elements  en 
ceramique  (1,  2)  entre  des  chalumeaux  d'au 
mains  une  paire  (3,  4)  agences  en  vis-a-vis,  a 
distance  I'un  de  I'autre,  chacun  d'eux  etant  fait 
d'une  matiere  electriquement  conductrice  et  pos- 
sedant  une  buse  (3a,  4a)  pour  faire  jaillir  du  gaz 
de  combustion  a  une  extremite  en  vis-a-vis  de 
I'autre  chalumeau; 
•  une  etape  pour  chauffer  au  moins  une  partie  de 
ligne  de  joint  definie  par  lesdites  faces  de  joint  en 
contact,  sur  les  deux  cotes  de  celle-ci,  des  flam- 
mes  provenant  desdites  buses  (3a,  4a);  et 
-  une  etape  pour  appliquer  une  haute  tension  de 
1000  a  10  000  (volts)  entre  les  chalumeaux  de 
ladite  paire. 

6.  Dispositif  pour  joindre  des  elements  en  ce- 
ramique,  comportant: 

-  au  moins  une  paire  de  chalumeaux  (3,  4)  agen- 
ces  en  vis-a-vis  et  s6pares  par  un  intervalle,  cha- 
cun  d'eux  etant  fait  d'une  matiere  electriquement 
conductrice  et  comportant  une  buse  (3a,  4a,  pour 
faire  jaillir  du  gaz  de  combustion  a  une  extremite 
en  vis-a-vis  de  I'autre  chalumeau; 
-  une  source  d'energie  (8)  pour  appliquer  une 
haute  tension  de  1  000  a  10  000  (volts),  entre  les 
chalumeaux  (3,  4)  de  ladite  paire,  afin  de  generer 
une  decharge  electrique  entre  lesdites  buses  (3a, 
4a);  et 
-  un  circuit  de  commande  (7)  pour  commander  a 
une  valeur  predetermine  un  courant  de  sortie  de 
ladite  source  d'energie  (8),  depuis  le  moment  ou 
des  parties  exposees  aux  flammes  ont  ete  chauf- 
fees  a  une  temperature  predeterminee. 

derselben  definiert  ist,  mit  Flammen,  die  von  den 
Dusen  (3a,  4a)  ausgestoBen  werden,  und 
-  Schritt  zum  Anlegen  einer  Hochspannung  von 
1  000  bis  10  000  (Volt)  zwischen  dem  Paar  von 
Brennern. 

6.  Gerat  zum  Verbinden  von  keramischen 
Elementen  enthaltend: 

-  mindestens  ein  Paar  Brenner  (3,  4),  die  mit  Ab- 
stand  zueinander  und  einander  gegenuber  an- 
geordnet  sind,  von  welchen  jeder  aus  einem 
elektrisch  leitfahigen  Material  hergestellt  ist  und 
eine  Diise  (3a,  4a)  zum  AusstoSen  von  Verbren- 
nungsgasen  an  einem  Ende  aufweist,  das  dem 
anderen  Brenner  gegenuberliegt, 
-  eine  Spannungsquelle  (8)  zum  Anlegen  einer 
Hochspannung  von  1  000  bis  10  000  (Volt)  zwi- 
schen  einem  Brennerpaar  (3,  4),  um  eine  elektri- 
sche  Entladung  zwischen  den  Dusen  (3a,  4a)  zu 
erzeugen,  und 
•  einen  Steuerkreis  (7)  zum  Steuern  eines 
Ausgangsstromes  der  Spannungsquelle  (8)  auf 
einen  vorbestimmten  Wert  von  der  Zeit,  bei  der 
den  Flammen  ausgesetzte  Teile  auf  eine  vorbes- 
timmte  Temperatur  erwarmt  worden  sind. 
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Revendications 

1.  Procede  pour  joindre  des  elements  en  ce- 
ramique  (1  ,  2),  comprenant  les  etapes  suivantes: 

-  une  etape  pour  mettre  en  contact  mutuel  les 
faces  de  joint  d'elements  en  ceramique  (1  ,  2); 
une  etape  pour  positionner  lesdits  elements  en 
ceramique  (1,  2)  entre  au  moins  une  paire  de 
chalumeaux  (3,  4)  agences  en  vis-a-vis,  a  dis- 
tance  I'un  de  I'autre,  chacun  d'eux  etant  fait  en 
une  matiere  electriquement  conductrice  et  com- 
portant  une  buse  (3a,  4a,)  pour  faire  jaillir  des  gaz 
de  combustion  a  une  extremite  en  vis-a-vis  de 
I'autre  chalumeau; 
-  une  etape  pour  chauffer  au  mains  une  partie  de 
ligne  de  joint  definie  par  lesdites  faces  de  joint, 
des  deux  cotes  de  celle-ci,  des  flammes  jaillis- 
sant  desdites  buses  (3a,  4a);  et 
-  une  etape  pour  appliquer  une  haute  tension  de 
1  000  a  10  000  (volts,  entre  ladite  paire  de  chalu- 
meaux  (3,  4). 

2.  Procede  selon  revendication  1  ,  dans  lequel  au 
moins  I'un  desdits  elements  en  ceramique  (1  ,  2) 
presente  une  conductibilite  electrique  lorsqu'il  est 
chauffe  a  une  temperature  predeterminee. 

3.  Procede  selon  revendication  1,  dans  lequel 
ladite  tension  appliquee  entre  les  chalumeaux  (3, 
4)  de  ladite  paire  est  une  tension  alternative. 

4.  Procede  selon  revendication  1,  dans  lequel 
ladite  tension  appliquee  entre  les  chalumeaux  (3, 
4)  d'une  paire  est  une  tension  continue. 
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