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ring  in  the  loaded  condition.  The  density  is 
expressed  as  a  percentage  of  the  theoretical 
density. 

A  disadvantage  of  the  method  described  above 
5  is  that,  due  to  the  maximum  applicable  thickness- 

diameter  ratio  of  the  disc-shaped  portions  use  in 
the  high-speed  deformation  impact  process,  only 
relatively  thin  anode  discs  can  be  manufactured. 
Owing  to  progress  in  the  domain  of  medical  X-ray 

10  equipment,  the  X-ray  tube  should  be  capable  of 
withstanding  severe  loads  for  a  prolonged  period 
of  time;  therefore  there  is  a  need  for  larger  and 
thicker  anode  discs  than  the  ones  commonly  used 
in  existing  X-ray  tube  rotary  anodes.  The  thermal 

15  capacity  inreases  as  a  result  of  the  larger  dimen- 
sions.  The  use  of  a  highly  deformed  anode  disc  is 
required  to  ensure  that  the  mechanical  strength 
suffices  for  applications  involving  a  high  tempera- 
ture  and  a  high  rate  of  rotation. 

20  The  invention  has  for  its  object  to  provide  an  X- 
ray  tube  rotary  anode  and  a  method  of  manu- 
facturing  same  having  the  desired  favourable 
properties  of  the  highly  deformed  X-ray  tube 
rotary  anodes  and  with  a  large  thickness  and  a 

25  large  diameter,  for  example  a  thickness  of  more 
than  12  mm. 

This  object  is  achieved  in  accordance  with  the 
invention  by  using  a  method  as  described  in  the 
preamble  characterised  in  that,  upon  completion 

30  of  the  high-speed  deformation  impact  process,  a 
further  layer  which  comprises  molybdenum  or  a 
molybdenum  alloy  having  a  density  of  at  least 
85%  of  the  theoretical  density  is  applied  by 
means  of  a  thermal  spraying  process  to  the  disc- 

35  shaped  portion  which  consists  mainly  of  molyb- 
denum  and  that  the  anode  disc  is  not  heated  to  a 
temperature  is  excess  of  1650°C  during  the  spray- 
ing  process.  In  order  to  obtain  an  adequate 
bonding  and  a  low  emission  of  gas,  the  density  is 

40  preferably  higher  than  93%  of  the  theoretical 
density. 

Thermal  spraying  is  to  be  understood  to  include 
known  techniques,  such  as  plasma  spraying,  are 
spraying,  flame-power  spraying  and  flame-wire 

45  spraying. 
From  Dutch  Patent  Specification  85  468  a 

method  is  known  in  which  a  layer  of  molybdenum 
is  provided  on  a  target  disc  by  sintering  a  suitable 
amount  of  molybdenum  powder;  however,  the 

so  high  temperature  required  (2100°C)  renders  this 
method  unsuitable  for  applying  a  layer  onto  a 
highly  deformed  anode  disc.  A  highly  deformed 
anode  disc,  for  example,  of  TZM  loses  its  specific 
favourable  properties  when  it  is  heated  to  a 

55  temperature  in  excess  of  1650°C.  In  the  case  of  an 
anode  disc  of  pure  molybdenum,  the  maximum 
permissible  temperature  is  1100°C.  The  porosity 
of  a  layer  of  molybdenum  sintered  at  1650°C  is 
too  high  (density  less  than  70%)  which,  upon 

60  incorporation  in  an  X-ray  tube,  brings  about  a 
considerable  emission  of  gas. 

A  method  is  known  from  Dutch  Patent  Applica- 
tion  NL—  A—  7406496  in  which  a  cooling  disc  of 
silver  or  copper  is  applied  onto  a  target  disc  of 

65  tungsten  or  molybdenum  by  means  of  the 

Description 

The  invention  relates  to  a  method  of  manu- 
facturing  an  X-ray  tube  laminated  rotary  anode, 
having  a  target  area  for  the  electrons  which 
consists  of  tungsten  or  a  tungsten  alloy  and  a 
support  which  consists  of  molybdenum  or  a 
molybdenum  alloy,  in  which  a  disc-shaped  por- 
tion  consisting  of  tungsten  or  a  tungsten  alloy  and 
a  disc-shaped  portion  consisting  of  molybdenum 
or  a  molybdenum  alloy  are  joined  by  means  of  a 
high-speed  deformation  impact  process,  so  that 
the  diameters  of  the  disc-shaped  portions 
increase  and  their  thicknesses  decrease,  after 
which  the  desired  anode  shape  is  imparted  to  the 
body  thus  formed. 

The  invention  also  relates  to  the  X-ray  tube 
laminated  rotary  anode  obtained  by  means  of  this 
method. 

The  invention  has  for  its  object  to  provide  X-ray 
rotary  anodes  for  use  in  X-ray  tubes  which  are 
exposed  to  high  loads,  such  as  X-ray  tubes  for 
medical  applications. 

British  Patent  Specification  GB—  A—  1308679 
discloses  such  a  method  and  such  an  X-ray  tube 
rotary  anode.  In  said  specification,  the  body  thus 
obtained  is  stress-relieved  by  annealing,  after 
which  it  is  machined  to  obtain  the  desired  anode 
shape. 

A  high-speed  deformation  impact  process  is  a 
deformation  process,  in  which  a  device  compris- 
ing  flat  press  blocks  is  used  to  deform  a  work 
piece  by  subjecting  it  to  a  small  number  of  blows 
or  preferably  a  single  blow  of  high  energy  con- 
tent.  Devices  for  carying  out  such  a  method  are 
known  per  se.  Very  good  results  can  be  obtained 
by  using  a  machine  whose  press  blocks  are 
moved  towards  each  other  at  high  speed  by 
means  of  gas  pressure  (the  so-called  pneumatic- 
hydraulic  machines). 

It  will  be  apparent  that  the  increase  of  the 
diameters  of  both  disc-shaped  portions  resulting 
from  the  high-speed  deformation  impact  process 
must  be  substantially  the  same.  For  this  purpose, 
according  to  the  above-mentioned  Britisch  Patent 
Specification  GB—  A—  1308679,  the  thickness, 
temperature,  nature  and  quality  of  the  material 
used  for  the  disc-shaped  portions  are  chosen  so 
that  the  deformabilities  of  the  disc-shaped  por- 
tions  are  adapted  to  each  other.  When  use  is 
made  of  the  method  described  above,  the  defor- 
mation  resulting  from  the  high-speed  deforma- 
tion  impact  process  must  amount  to  at  least  60% 
and  preferably  to  75%.  The  degree  of  deformation 
is  measured  by  comparing  the  decrease  in  thick- 
ness  with  the  thickness  before  the  high-speed 
deformation  impact  process. 

The  highly  deformed  X-ray  tube  rotary  anodes 
manufactured  in  accordance  with  the  method 
described  above  have  a  very  stable  shape.  The 
target  area  only  roughens  slightly  during  oper- 
ation  of  the  rotary  anode  in  the  X-ray  tube.  Owing 
to  the  high  density  of  the  target  area  (higher  than 
99%),  only  a  very  small  amount  of  gas  is  set  free 
in  the  X-ray  tube  at  the  high  temperature  occur- 
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target  area  for  the  electrons.  Suitable  results  have 
been  obtained  using  alloys  of  W  containing  0  to 
10%  by  weight  of  Re  and  using  alloys  of  W 
containing  0  to  10%  by  weight  of  Re  and  0  to  4% 

5  by  weight  of  Ta.  It  is  also  possible  to  provide  one 
or  more  disc-shaped  portions  e.g.  of  pure 
tungsten,  in  between  the  aforesaid  disc-shaped 
portions,  as  described  e.g.  in  British  Patent 
Application  GB—  A—  1.437.506. 

io  An  example  of  the  method  in  accordance  with 
the  invention  will  now  be  described  in  detail  with 
reference  to  a  drawing,  in  which: 

Figure  1  is  a  sectional  vies  of  two  disc-shaped 
portions  prior  to  the  high-speed  deformation 

15  impact  process. 
Figure  2  is  a  sectional  view  of  the  body  formed 

by  the  high-speed  deformation  impact  process, 
Figure  3  is  a  sectional  view  of  the  same  body 

after  it  has  been  worked  into  the  desired  shape 
20  and  after  a  centre  hole  has  been  provided,  and 

Figure  4  is  a  sectional  view  of  a  laminated  X-ray 
tube  rotary  anode  in  accordance  with  the  inven- 
tion  after  application  of  a  layer  of  molybdenum  by 
thermal  spraying. 

25  Figure  1  shows  a  disc-shaped  portion  1  of 
tungsten  or  a  tungsten  alloy  and  a  disc-shaped 
portion  2  of  molybdenum  or  a  molybdenum  alloy. 

Figure  2  shows  a  body  3  formed  by  the  high- 
speed  deformation  impact  process  causing  the 

30  diameter  of  the  disc-shaped  portions  1  and  2  to 
increase  the  their  thickness  to  decrease.  The  disc- 
shaped  portions  1  and  2  are  joined  by  the  high- 
speed  deformation  impact  process. 

Figure  3  shows  the  body  3  after  it  has  been 
35  provided  with  a  hole  for  accommodating  a  shaft 

(not  shown  in  the  drawing),  the  proper  shape  has 
been  imparted  to  body  3  by  carrying  out  mechani- 
cal  operations  and,  if  necessary,  by  folding  near 
the  points  5  and  6. 

40  Figure  4  shows  a  laminated  anode  disc  in  which 
a  layer  7  which  consists  of  molybdenum  or  a 
molybdenum  alloy  has  been  applied  to  the  body 
3,  formed  by  the  disc-shaped  portions  1  and  2,  by 
means  of  thermal  spraying.  The  layer  7  is  applied 

45  to  the  disc-shaped  portion  2  which  also  consists 
mainly  of  molybdenum.  Other  layers  may  also  be 
present  between  the  target  layer  1  and  the 
support  which  is  formed  by  the  layers  2  and  7,  for 
example  a  layer  of  pure  tungsten. 

50 
Example  of  the  method  in  accordance  with  the 
invention 

An  X-ray  rotary  anode  is  manufactured  as 
follows.  A  cylinder  2  of  a  cast  or  sintered  molyb- 

55  denum  alloy,  for  example  TZM,  whose  circumfer- 
ence  and  length  are  chosen  so  that  a  disc  of  the 
required  thickness  and  diameter  can  be  obtained 
with  a  deformation  degree  of  at  least  60%  by 
means  of  one  high-energy  blow,  is  placed  on 

60  a  cylinder  1  which  consists  of  a  W  alloy  con- 
taining  4.5%  by  weight  of  Re  and  which  must 
satisfy  the  same  requirement.  Suitable  dimen- 
sions  are,  for  example,  a  diameter  of  60  MM 
for  both  cylinders  and  a  combined  thickness  of 

65  32  mm. 

plasma-MIG  arc-welding  process.  However,  as  in 
the  case  of  plasma-MIG  arc-welding  of  molyb- 
denum,  the  required  temperature  is  undesirably 
high. 

From  EP—  A—  0116385  it  is  known  per  se  to 
provide  a  layer  of  W  or  of  a  W-alloy  on  a  forged 
supporting  member  of  an  X-Ray  rotary  anode 
consisting  of  molybdenum  by  plasma  spraying. 

Using  a  method  according  to  the  invention,  it  is 
effective  to  heat  the  body  formed  by  the  high- 
speed  deformation  impact  process  to  a  tempera- 
ture  of  over  800°C  before  applying  the  layer  of 
molybdenum  by  means  of  thermal  spraying. 
Thus,  a  high  density  and  a  proper  bonding  of  the 
layer  of  molybdenum  are  obtained.  Preferably, 
the  thermal  spraying  process  is  carried  out  at  a 
temperature  of  from  800  to  1600°C. 

In  order  to  prevent  oxide  forming,  it  is  efficient 
to  carry  out  the  thermal  spraying  process  in  an 
atmosphere  containing  less  than  1%  by  volume 
ofO2. 

In  order  to  obtain  an  X-ray  tube  rotary  anode 
having  a  high  thermal  capacity,  the  thickness  of 
the  layer  which  is  deposited  by  means  of  thermal 
spraying  should  preferably  not  be  less  than  6  mm. 

All  known  thermal  spraying  techniques  can  be 
used  in  the  method  according  to  the  invention, 
provided  that  the  anode  disc  is  not  heated  to  a 
temperature  in  excess  of  1650cC.  In  a  preferred 
version  of  the  method  according  to  the  invention, 
the  thermal  spraying  process  is  carried  out  by 
means  of  plasma  spraying. 

In  order  to  degass  the  anode  disc  it  is  efficient 
that  upon  completion  of  the  thermal  spraying 
process,  the  laminated  anode  is  annealed  in  a 
reducing  atmosphere  at  a  temperature  of  from 
11  00  to  1650°C  for  at  least  one  hour.  In  the  course 
of  this  process  the  density  of  the  deposited  layer 
of  molybedenum  increases  due  to  sintering  and 
partial  recrystallization.  Preferably,  the  reducing 
atmosphere  contains  hydrogen  gas.  The  tempera- 
ture  at  which  the  annealing  process  is  carried  out 
is  chosen  so  that  the  material  used  does  not  lose 
the  favourable  properties  obtained  through  the 
high-speed  deformation  impact  process.  In  the 
case  of  molybdenum  the  maximum  temperature 
is  1100°C;  in  the  case  of  TZM  the  maximum 
temperature  is  1650°C.  The  layer  which  is 
deposited  by  means  of  thermal  spraying  may 
consist  of  molybdenum  or  any  of  the  known  high- 
melting  molybdenum  alloys  which  are  suitable 
for  X-ray  tube  rotary  anodes.  Examples  of  suit- 
able  materials  are:  pure  molybdenum,  TZM 
(mainly  Mo  containing  0.40  to  0.55%  by  weight  of 
Ti  and  0.06  to  0.12%  by  weight  of  Zr)  TZC  (mainly 
Mo  containing  1.25%  by  weight  of  Ti,  0.15  to 
0.25%  by  weight  of  Zr  and  0.15  to  0.30%  by 
weight  of  C),  an  alloy  containing  5%  by  weight  of 
W,  remainder  Mo,  and  Mo  containing  0.25  to 
1.50%  by  weight  of  Y2O3.  The  above-mentioned 
materials  are  suitable  for  use  in  the  disc-shaped 
portion  which  is  used  in  the  high-speed  deforma- 
tion  impact  process. 

Tungsten  and  tungsten  alloys  can  be  used  in 
the  disc-shaped  portion  which  is  the  intended 
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able  properties  for  use  in  an  X-ray  tube,  such  as  a 
high  mechanical  strength,  a  large  heat  content,  a 
low  emission  of  gas  and  a  high  dimensional 
stability.  In  addition,  the  target  layer  exhibits  only 
a  low  degree  of  roughening  during  use,  which 
means  that  the  X-ray  tube  will  have  a  long  service 
life. 

Claims 

The  discs  are  preheated  to  a  temperature  of 
1600°C,  after  which  they  are  placed  between  the 
blocks  of  a  press  and  subjected  to  a  high-speed 
deformation  impact  process.  In  this  process  a 
body  3  is  produced  having  a  diameter  of  120  mm 
and  a  thicknes  of  8  mm.  Instead  of  using  two 
separate  cylinders  1  and  2  in  the  high-speed 
deformation  impact  forming  process,  it  is  also 
possible  to  use  one  cylinder  consisting  of  a  disc 
on  which  there  is  provided  a  sintered  layer. 

The  body  3  is  folded  near  the  points  5  and  6  and 
provided  with  a  centre  hole  4.  the  surface  of  the 
body  3  is  suitably  cleaned  by  means  of  known 
degreasing  techniques,  after  which  it  is  arranged 
in  a  special  chamber  which  can  be  hermetically 
sealed.  The  chamber  is  evacuated,  purged  and 
filled  with  Ar  containing  less  than  20  ppm  of  02. 

It  is  also  possible  to  use  He  or  N2.  All  said  gases 
can  be  mixed  with  each  other  and/or  with  H2  (0  to 
25%  by  volume),  prior  to  usage.  Preferably,  the 
evacuation,  purging  and  filling  cycle  is  repeated 
several  times  in  order  to  remove  any  residual 
oxygen  from  the  chamber.  Finally,  the  chamber  is 
filled  with  one  filled  with  one  of  the  aforesaid 
gases  or  gas  mixtures  to  a  pressure  of  one 
atmosphere.  However,  it  is  also  possible  to  apply 
and  maintain  reduced  pressure  during  spraying 
operation. 

Subsequently,  the  material  (in  this  embodiment 
Mo  containing  5%  by  weigth  of  W)  for  the  layer  7 
is  sprayed  onto  the  body  3  by  means  of  a  plasma 
torch,  the  energy  applied  to  the  plasma  torch 
being  approximately  32  kW. 

Preferably,  the  basic  body  3  is  rotated  and  pre- 
heated  by  means  of  the  plasma  torch  at  a 
temperature  of  1300°C  for  180  seconds,  prior  to 
deposition  of  the  material.  The  material  is  in 
powder  form,  the  particle  size  varying  from  5  to 
45  urn.  A  high  temperature  during  the  plasma 
spraying  operation  will  result  in  a  proper  bonding 
of  the  layer  7  to  the  body  3;  however,  too  high  a 
temperature  will  adversely  affect  the  specific 
properties  of  the  highly  deformed  discs  1  and  2. 

The  layer  7  has  a  thickness  of,  for  example,  13 
mm.  Upon  completion  of  the  plasma  spraying 
operation,  the  laminated  anode  disc  is  annealed 
in  a  hydrogen  atmosphere  at  a  temperature  of 
1600°C  for  3  hours.  Finally,  the  product  thus 
obtained  is  cooled  and  subsequently  subjected  to 
further  machining  operations  during  which  the 
annular  focal  path  which  is  exposed  to  electrons 
when  used  in  an  X-ray  tube,  is  polished  and  the 
desired  shape  is  imparted  to  the  disc,  if 
necessary. 

The  method  according  to  the  invention  of 
manufacturing  X-ray  tube  rotary  anodes  offers  a 
high  degree  of  freedom  as  regards  their  shape 
especially  with  rotary  anodes  having  a  diameter 
which  exceeds  100  mm.  The  method  according  to 
the  invention  can  also  be  used  for  manufacturing 
smaller  rotary  anodes  having  a  large  thickness 
diameter  ratio,  for  example  rotary  anodes  having 
a  diameter  of  70  mm  and  a  thickness  of  40  mm. 
The  rotary  anodes  manufactured  by  means  of  the 
method  according  to  the  invention  exhibit  favour- 

10 
1.  A  method  of  manufacturing  an  X-ray  tube 

laminated  rotary  anode  having  a  target  area  for 
the  electrons  which  consists  of  tungsten  or  a 
tungen  alloy,  and  a  support  which  consists  of 

15  molybdenum  or  a  molybdenum  alloy  in  which 
method  a  disc-shaped  portion  consisting  of 
tungsten  or  a  tungsten  alloy  and  a  disc-shaped 
portion  consisting  of  molybdenum  or  a  molyb- 
denum  alloy  are  joined  by  means  of  a  high-speed 

20  deformation  impact  process,  so  that  the  dia- 
meters  of  the  disc-shaped  portions  increase  and 
their  thicknesses  decrease,  and  the  desired  anode 
shape  is  imparted  to  the  body  thus  formed, 
characterized  in  that  upon  completion  of  the  high- 

25  speed  deformation  impact  process,  a  further  layer 
which  comprises  molybdenum  or  a  molybdenum 
alloy  having  a  density  of  at  least  85%  of  the 
theoretical  density  is  provided  by  means  of  a 
thermal  spraying  process  on  the  disc-shaped 

30  portion  which  consists  mainly  of  molybdenum, 
and  that  the  anode  disc  is  not  heated  to  a 
temperature  in  excess  of  1650°C  during  the  spray- 
ing  process. 

2.  A  method  as  claimed  in  Claim  1,  charac- 
35  terized  in  that  the  thermal  spraying  process  is 

carried  out  at  a  temperature  of  from  800  to 
1600°C. 

3.  A  method  as  claimed  in  Claim  1  or  2, 
characterized  in  that  the  thermal  spraying  process 

40  is  carried  out  in  an  atmosphere  containing  less 
than  1%  by  volume  of  O2. 

4.  A  method  as  claimed  in  any  one  of  the  Claims 
1  to  3,  characterized  in  that  the  layer  which  is 
deposited  by  means  of  thermal  spraying  has  a 

45  thickness  of  at  least  6  mm. 
5.  A  method  as  claimed  in  any  one  of  the  Claims 

1  to  4,  characterized  in  that  the  thermal  spraying 
operation  is  carried  out  by  means  of  plasma 
spraying. 

so  6.  A  method  as  claimed  in  any  one  of  the  Claims 
1  to  5,  characterized  in  that  upon  completion  of 
the  thermal  spraying  process  the  laminated 
anode  is  annealed  in  a  reducing  atmosphere  at  a 
temperature  of  from  1100  to  1650°C  for  at  least 

55  one  hour. 
7.  A  method  as  claimed  in  Claim  6,  charac- 

terized  in  that  the  reducing  atmosphere  contains 
hydrogen  gas. 

8.  An  X-ray  tube  laminated  rotary  anode  manu- 
60  factured  according  to  the  method  of  any  one  of 

the  Claims  1  to  7,  characterized  in  that  the  X-ray 
tube  rotary  anode  has  a  diameter  exceeding 
100  mm  and  an  overall  thickness  exceeding 
12  mm. 
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Revendications Patentanspriiche 

1.  Procede  pour  la  fabrication  d'une  anode 
rotative  stratifiee  pour  tube  a  rayons  X,  munie 
d'une  face  de  cible  pour  les  electrons,  qui  est 
essentiellement  constitute  par  du  tungstene  ou 
un  alliage  de  tungstene  et  un  support  qui  est 
constitue  par  du  molybdene  ou  un  alliage:  de 
molybdene,  selon  lequel  une  partie  en  forme  de 
disque  constitute  par  du  tungstene  ou  un  alliage 
de  tunstene  et  une  partie  en  forme  de  disque 
constitute  par  du  molybdene  ou  un  alliage  de 
molybdene  sont  reunies  a  I'aide  d'un  processus 
de  deformation  par  choc  a  Vitesse  elevee  de  fagon 
que  les  diametres  des  parties  en  forme  de  disque 
augmentent  et  leurs  epaisseurs  diminuent,  apres 
quoi  la  forme  desiree  de  I'anode  est  transmise  au 
corps  ainsi  forme,  caracterise  en  ce  qu'apres  le 
procede  de  deformation  par  choc  a  vitesse  elevee, 
une  autre  couche  contenant  du  molybdene  ou  un 
alliage  de  molybdene  et  presentant  une  densite 
d'au  moins  85%  de  la  densite  theorique  est 
appliquee  a  I'aide  d'un  procede  de  pulverisation 
thermique  sur  la  partie  en  forme  de  disque  qui  est 
essentiellement  constitute  par  du  molybdene  et 
que  le  disque  anodique  n'est  pas  chauffe  a  une 
temperature  superieure  a  1650°C  pendant  le  pro- 
cede  de  pulverisation. 

2.  Procede  selon  la  revendication  1,  caracterise 
en  ce  que  le  processus  de  pulverisation  thermi- 
que  s'effectue  a  une  temperature  de  800  a  1600°C. 

3.  Procede  selon  la  revendication  1  ou  2, 
caracterise  en  ce  que  le  processus  de  pulverisa- 
tion  thermique  s'effectue  dans  une  atmosphere 
contenant  moins  de  1%  en  volume  de  O2. 

4.  Procede  selon  I'une  des  revendications  1  a  3, 
caracterise  en  ce  que  la  couche  qui  est  deposee 
par  pulverisation  thermique  presente  une  epais- 
seur  d'au  moins  6  mm. 

5.  Procede  selon  I'une  des  revendications  1  a  4, 
caracterise  en  ce  que  le  processus  de  pulverisa- 
tion  thermique  s'effectue  par  pulverisation  de 
plasma. 

6.  Procede  selon  I'une  des  revendications  1  a  5, 
caracterise  en  ce  qu'apres  le  processus  de  pulve- 
risation  thermique,  I'anode  stratifiee  est  recuite 
pendant  au  moins  une  heure  dans  une  atmos- 
phere  reductrice  a  une  temperature  comprise 
entre  1100  et  1650°C. 

7.  Procede  selon  la  revendication  6,  caracterise 
en  ce  que  I'atmosphere  reductrice  contient  du  gaz 
d'hydrogene. 

8.  Anode  rotative  stratifiee  pour  tube  a  rayons  X 
realisee  selon  le  procede  selon  I'une  des  revendi- 
cations  1  a  7,  caracterisee  en  ce  que  I'anode 
rotative  pour  tube  a  rayons  X  presente  un  diame- 
tre  superieur  a  100  mm  et  une  epaisseur  totale 
superieure  a  12  mm. 

1.  Verfahrenzum  Herstellen  einer  geschichteten 
Rontgenro'hrendrehanode  mit  einer  Auftrefflache 
fur  die  Elektronen,  die  aus  Wolfram  oder  einer  5 
Wolframlegierung  besteht  und  mit  einem  Trager- 
korper,  der  aus  Molybdan  oder  einer  Molybdanle- 
gierung  besteht,  wobei  mit  Hilfe  eines  Schnellver- 
formungsschlagverfahrens  ein  scheibenformiger 
Teil,  der  aus  Wolfram  oder  aus  einer  Wolframle-  10 
gierung  besteht,  mit  einem  scheibenformigen 
Teil,  der  aus  Molybdan  oder  aus  einer  Molybdan- 
legierung  besteht,  derart  miteinander  verbunden 
werden,  dass  die  Durchmesser  der  scheibenfor- 
migen  Teile  grosser  werden  und  die  Dicke  15 
abnimmt,  wonach  dem  auf  diese  Weise  gebilde- 
ten  Korper  die  gewiinschte  Anodenform  erteiit 
wird,  dadurch  gekennzeichnet,  dass  nach  dem 
Schnellverformungsschlagverfahren  mittels 
eines  thermischen  Spirtzverfahrens  auf  dem  20 
scheibenformigen  Teil,  der  hauptsachlich  aus 
Molybdan  besteht,  eine  weitere  Schicht  ange- 
bracht  wird,  die  Molybdan  oder  eine  Molybdanie- 
gierung  aufweist  mit  einer  Dichte  von  wenigstens 
85%  der  theoretischen  Dichte  und  dass  die  Ano-  25 
denscheibe  wahrend  des  Spritzvorgangs  auf  eine 
Temperatur  von  maximal  1650°C  erhitzt  wird. 

2.  Verfahren  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  dass  das  thermische  Spritzverfahren  bei 
einer  Temperatur  zwischen  800  bis  1600°C  durch-  30 
gefuhrt  wird. 

3.  Verfahren  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dass  das  thermische  Spritzver- 
fahren  in  einer  Atmosphare  mit  weniger  als  1 
Vol.%  O2  durchgefiihrt  wird.  35 

4.  Verfahren  nach  einem  der  Anspriiche  1  bis  3, 
dadurch  gekennzeichnet,  dass  die  durch  thermi- 
sches  Spirtzen  angebrachte  Schicht  eine  Dicke 
von  wenigstens  6  mm  hat. 

5.  Verfahren  nach  einem  der  Anspruche  1  bis  4,  40 
dadurch  gekennzeichnet,  dass  der  thermische 
Spritzvorgang  durch  Plasmaspritzen  durchge- 
fiihrt  wird. 

6.  Verfahren  nach  einem  der  Anspruche  1  bis  5, 
dadurch  gekennzeichnet,  dass  nach  dem  thermi-  45 
schen  Spritzvorgang  die  geschichtete  Anode 
wenigstens  wahrend  einer  Stunde  bei  einer  Tem- 
peratur  zwischen  1100  und  1650°C  in  einer  redu- 
zierenden  Atmosphare  nachgegliiht  wird. 

7.  Verfahren  nach  Anspruch  6,  dadurch  gekenn-  so 
zeichnet,  dass  die  reduzierende  Atmosphare  Was- 
serstoffgas  aufweist. 

8.  Drehanode  fur  eine  Rontgenrohre,  hergestellt 
nach  dem  Verfahren  nach  einem  der  Anspruche  1 
bis  7,  dadurch  gekennzeichnet,  dass  die  Dreha-  55 
node  fur  eine  Rontgenrohre  einen  Durchmesser 
grosser  als  100  mm  und  eine  Gesamtdicke  von 
iiber  12  mm  aufweist. 
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