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Description

FIELD OF THE INVENTION

[0001] The invention is related to a method for manu-
facturing a rotary anode for a rotary anode X-ray tube.

BACKGROUND OF THE INVENTION

[0002] Document EP 1 953 254 A1 relates to a molyb-
denum alloy having an oxygen content of not more than
50 ppm, comprising 0.2 to 1.5 % by weight of a carbide
and the balance of molybdenum, wherein the carbide is
at least one selected from titanium carbide, hafnium car-
bide, zirconium carbide, and tantalum carbide, and part
of the carbides has an aspect ratio of not less than 2.
Document EP 1 953 254 A1 further discloses a rotary
anode for a rotary anode x-ray tube which rotary anode
comprises a laminate structure in which a first molybde-
num alloy having high hardness and inferior gas release
properties is applied to a central site jointed to a rotary
shaft while a second molybdenum alloy having good gas
release properties but lower hardness is arranged in the
vicinity of the radial outer diameter. Further rotary anodes
are disclosed in documents US 2007/0071174 A1, WO
2009/019645 A2, DE 10 2005 033 799 A1. US 3,158,513
A discloses a method of manufacturing anode discs for
use in rotary anode X-ray tubes, in which method the
anode material is subjected to a heat treatment after the
mechanical shaping, the step of heating a narrow annular
strip intended to serve as the path of the focal spot to a
temperature at which a, comparatively thin layer of ma-
terial below the surface is converted from a fiber structure
to an isotropic structure by recrystallization before the
anode is mounted in the X-ray tube.
[0003] From US 3,735,458 a double-layer rotary anode
and a method for manufacturing such a double-layer ro-
tary anode from a tungsten anode portion and a support-
ing portion of a cast molybdenum alloy is known.
[0004] As a molybdenum alloy for the supporting por-
tion, a material known under the trade name "TZM" is
used. Besides molybdenum, this material contains tita-
nium, zirconium and carbon. It is satisfactory workable
by temperature and deformation treatments already car-
ried out in the metallurgical factory. The admixtures of
titanium and zirconium in the molybdenum lower the
melting point so that this material can be cast and the
recrystallization temperature is raised to 1,800°C. Thus
the increase in mechanical strength achieved in this man-
ufacture of the rotary anode is maintained even under
heavy operational conditions, provided that the temper-
ature of the supporting portion remains below 1,800°C.
[0005] According to US 3,735,458, from a rod of this
material a disc is formed and smoothed on at least one
side by conventional cutting processes.
[0006] Further, a disc of tungsten forming the anode
portion is manufactured, this disc being smoothed to the
optimum at least on one side by grinding and/or polishing

so that at the same time a clean surface free of an oxide
skin is obtained.
[0007] The anode portion and supporting portion discs
are then joined by their smooth sides and heated in an
oven at a temperature of about 1,650°C in a non-oxidizing
or reducing atmosphere. After heating, the joined anode
portion and supporting portion discs are conveyed as
quickly as possible, in order to restrict any oxidation and
to minimize cooling, to a quick-action impact forming de-
vice. In this device, the anode portion and supporting
portion discs are pressed together with a high-energy
stroke. Thereby, the two discs form an intimate bond at
a very high pressure. Since the deformation takes place
below the recrystallization temperature of 1,800°C of the
supporting portion, so that a cold-state deformation is
concerned here, the high deformation produced by the
impact will provide in addition a high stiffening of the sup-
porting portion.
[0008] However, in modern rotary anode X-ray tubes,
the rotary anode is subjected to extreme thermal and
mechanical loads during operation of the rotary anode
X-ray tube. Such, the temperature of the anode disc at
the anode portion, especially at a focal track where during
operation an electron beam emitted by a cathode is hitting
the anode portion, may be extremely high. This may have
unwanted impacts on the material of the supporting por-
tion of the anode disc, and especially may lead to un-
wanted changes of the material properties of the material
of the supporting portion of the anode disc.

OBJECTS OF THE INVENTION

[0009] It is an object of the present invention to provide
a method for manufacturing a rotary anode for a rotary
anode X-ray tube that meets the extreme thermal and
mechanical loads during operation.

SUMMARY OF THE INVENTION

[0010] These objects are accomplished by a method
for manufacturing a rotary anode for a rotary anode X-
ray tube according to claim 1. Further variants of the in-
vention are disclosed in the dependent claims.
[0011] According to the present invention a high me-
chanical load capacity in the area of an inner diameter
of the anode disc and a thermally stable state, that means
a high thermal load capacity, at the focal track, that
means in the vicinity of the outer diameter of the anode
disc, are achieved.
[0012] Thus, the aforementioned requirements are
met by different material properties at the outer edge and
at the inner edge of the anode disc, that means in the
area of the inner diameter on the one hand and in the
vicinity of the outer diameter on the other hand. Under-
neath the focal track, which is the target area of an elec-
tron beam emitted by a cathode during operation of the
X-ray tube, the anode disc reaches very high tempera-
tures. There a thermally stable state of the material is
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required, which is associated with a completely re-crys-
tallized microstructure with low yield strength. For a
strong fixation high yield strength at the inner edge is
needed, that is related to a lower degree of recrystalliza-
tion. Therefore, in the area of the inner diameter of the
anode disc the structural state of the material of the sup-
porting portion should not be changed after the forming
process applied to the anode disc.
[0013] According to the present invention, the molyb-
denum or molybdenum alloy of the supporting portion
has a degree of re-crystallization increasing along the
radial coordinate of the anode disc.
[0014] That means that the molybdenum or molybde-
num alloy is not re-crystallized in the area of the inner
diameter of the anode disc after the forming process
steps, and is completely re-crystallized at the focal track.
[0015] In another preferred embodiment, the support-
ing portion of the rotary anode is made from a molybde-
num alloy. Preferably, the supporting portion is made
from an alloy made of molybdenum and further contain-
ing titanium, zirconium and carbon, also known under
the trade name "TZM".
[0016] Furthermore, the described distribution of ma-
terial properties is not only applicable for "TZM", but also
for other refractory metal alloys like arc-cast-"TZM",
"MHC", and others. Arc-cast-"TZM" is "TZM" that has
been molten together in an arc furnace. "MHC" is an ab-
breviation for molybdenum-hafnium-carbide; its proper-
ties are similar to those of "TMZ". In general, besides the
molybdenum of the invention, refractory metals are va-
nadium, niobium, tantalum, tungsten, chrome, titanium,
zirconium and hafnium, from which molybdenum, tung-
sten, zirconium, vanadium and niobium are to be pre-
ferred for technical and cost reasons. Especially, molyb-
denum, "TZM", "MHC", several molybdenumtungsten-al-
loys, several molybdenum-niobium-alloys, several mo-
lybdenum-vanadium-alloys, and several molybdenum-
zirconium-alloys are to be preferred, eventually alloys
comprising tantalum.
[0017] In the rotary anode manufactured according to
the present invention, at the focal track an anode portion
is fixed to the supporting portion. The anode portion
mounted on the supporting portion of the anode disc is
forming a target area of the rotary anode made for an
electron beam being shot onto its surface during opera-
tion of the rotary anode X-ray tube and for thereby emit-
ting X-radiation. Preferably, this anode portion is made
from a layer of tungsten.
[0018] The objects of the invention are accomplished
by a method for manufacturing a rotary anode for a rotary
anode X-ray tube according to claim 1, wherein a material
of the supporting portion having a thermally stable state
at the focal track, that means a high thermal load capacity
in the vicinity of the outer diameter of the anode disc, is
achieved.
[0019] After the deformation process, the crystal struc-
ture of the material of the supporting portion is "dis-
turbed", resulting in an increase in mechanical load ca-

pacity - also denoted as yield strength - compared to that
of a material in a (re-)crystallized state showing large and
regular grains. However, the deformed crystal structure
of the material is not thermally stable, so it might change
during operation of the rotary anode in the rotary anode
X-ray tube, when the anode portion at the focal track and
therefore the material of the supporting portion of the
anode disc in the vicinity of the focal track is heated by
the electron beam hitting it. By means of the heating step
of the manufacture as described, the crystal structure of
the material of the supporting portion is selectively trans-
ferred into a thermally stable state, that means it is re-
crystallized. In order not to decrease the mechanical load
capacity of the supporting portion of the anode disc in
total, especially not in the area of the inner diameter of
the anode disc, where a high mechanical load capacity
is essential, only the material in the vicinity of the focal
track is re-crystallized, while especially the material in
the area of the inner diameter of the anode disc is ex-
cepted from the described heating step.
[0020] By this means, a crystal structure of the material
of the supporting portion being not re-crystallized in the
area of the inner diameter of the anode disc, and being
completely re-crystallized at the focal track is achieved.
[0021] The described manufacturing steps lead to an
anode disc having a higher mechanical load capacity
than an anode disc completely made of re-crystallized
material and at the same time a thermally stable state at
the outer diameter and such a higher thermal load ca-
pacity compared to that of an anode disc completely
made of non-re-crystallized material.
[0022] In a preferred embodiment of the described
manufacturing process, the heating of the anode disc
selectively in the vicinity of the outer diameter of the sup-
porting portion is performed after mounting the rotary an-
ode into the rotary anode X-ray tube, by application of
an electron beam to the anode disk at the focal track.
[0023] To this purpose, an electron beam emitted by
a cathode being part of the X-ray tube is used. It is di-
rected to the anode disc at the focal track to heat the
supporting portion in this area. By this means, the heating
can be performed in a very simple and precise manner
exactly to those areas where the re-crystallization proc-
ess has to be carried out for obtaining the thermal stability
of the supporting portion of the anode disc strived for. As
this process step will take place after having evacuated
the X-ray tube, the anode disc automatically is prevented
from thermal oxidation. However, the electron beam usu-
ally will have to be of higher intensity than for regular
operation of the X-ray tube.
[0024] In another preferred embodiment of the de-
scribed manufacturing process, the heating of the anode
disc selectively in the vicinity of the outer diameter of the
supporting portion is performed after mounting the rotary
anode into a pseudo-rotary-X-ray tube, by application of
a thermal load to the supporting portion of the anode disc
at the focal track.
[0025] The pseudo-rotary-X-ray tube in this context
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can be understood as a production apparatus similar to
an X-ray tube, in which the rotary anode is fixed only
during manufacture for fabrication purposes. Thus, the
manufacturing steps described are taking place in this
production apparatus, and an overload of the construc-
tion elements of the X-ray tube during the manufacture
is avoided.
[0026] In this preferred embodiment, further the heat-
ing of the anode disc selectively in the vicinity of the outer
diameter of the supporting portion is performed by appli-
cation of an electron beam to the supporting portion of
the anode disc at a backside of the supporting portion
opposite to the anode portion at the focal track.
[0027] In this embodiment, the heating again is per-
formed by an electron beam; however, the electron beam
is now directed to a backside of the supporting portion
underneath the focal track. Such, especially an excessive
heating of the anode portion at the focal track and con-
sequently an erosion of the material of the anode portion
caused by this heating is avoided.
[0028] In summary, to meet the great demands made
by extreme thermal and mechanical loads on an anode
disc, different material properties at the outer edge and
at the inner edge of the anode disc are advantageous.
The anode disc is provided with a certain distribution of
a microstructure of the material. That way the material
properties are purposely adjusted to the locally different
load requirements. As a material, high-melting-point met-
al or metal alloy is used, namely molybdenum or a mo-
lybdenum alloy, e.g. "TZM". The anode disc is made from
one single material, so no "layer structure" or "radial
structure" of different materials is necessary. That way
the material properties are purposely adjusted to the lo-
cally different load requirements. The distribution of
microstructure and material properties is produced by a
certain degree of deformation and a certain annealing
process. The degree of deformation has influence on the
crystal structure of the material of the anode disc. Choos-
ing the temperature and duration of the annealing then
leads to different grades of re-crystallization of the ma-
terial and thus results in different crystal structures in
dependence of the radial coordinate of the anode disc.
Development and control of the production process is
made by means of hardness measurement.
[0029] The invention is applicable for every anode disc
of a rotary anode X-ray tube. It is of particular advantage
in case of high-power rotary anode X-ray tubes with a
high power density and a controlled heat flow through
the anode disc.
[0030] These and other aspects of the invention will be
apparent from and elucidated with reference to the em-
bodiments described hereinafter.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] Embodiments of the invention will be described
in more detail hereinafter in context with the accompa-
nying drawings, in which

Fig. 1 shows a schematic cross-sectional view of in-
ner construction elements of a rotary anode X-
ray tube comprising a cathode and a rotary an-
ode, indicating spots of different microstructure
and hardness,

Fig. 2 shows a schematic view of a microstructure of
the material of an anode disc according to Fig.
1 at a first spot in the area of an inner diameter
of the anode disc,

Fig. 3 shows a microscopic photographic view of a
microstructure as schematically shown in Fig.
2,

Fig. 4 shows a schematic view of a microstructure of
the material of an anode disc according to Fig.
1 at a second spot being located at an interme-
diate point between the inner and an outer di-
ameter of the anode disc,

Fig. 5 shows a microscopic photographic view of a
microstructure as schematically shown in Fig.
4,

Fig. 6 shows a schematic view of a microstructure of
the material of an anode disc according to Fig.
1 at a third spot in the vicinity of the outer diam-
eter of the anode disc,

Fig. 7 shows a microscopic photographic view of a
microstructure as s chematically shown in Fig.
6, and

Fig. 8 shows an example for a diagram of the Vickers
pyramid hardness at the first, second and third
spots according to Figs. 2 to 7.

DETAILED DESCRIPTION

[0032] In Fig. 1, a schematic cross-sectional view of
some essential inner construction elements of a rotary
anode X-ray tube is shown, comprising a cathode 1 and
a rotary anode 2. During operation of the rotary anode
X-ray tube, an electron beam 3 is emitted from the cath-
ode 1 and directed to the rotary anode 2, which is rotated
around an rotational axis 4. The electron beam 3 hits the
rotary anode 2 at a focal track 5.
[0033] The rotary anode 2 comprises an anode disc 6,
which, in turn, comprises a supporting portion 7 made
from a molybdenum alloy, for example of the so-called
"TZM". In the vicinity of an outer diameter at the focal
track 5 of the anode disc 6, an anode portion 8, also
denoted as target layer, is mounted to the supporting
portion 7.
[0034] In Fig. 1, further three spots are marked in the
cross-section of the supporting portion 7 of the anode
disc 6: a first spot 9 in the area of an inner diameter of
the anode disc 6, a second spot 10 at an intermediate
point between the inner and an outer diameter of the
anode disc 6, and a third spot 11 in the vicinity of the
outer diameter of the anode disc 6. The spots 9, 10 and
11 indicate locations of different microstructure and hard-
ness of the material of the supporting portion 7.
[0035] In Fig. 2, a schematic view of a microstructure
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of the material of the supporting portion 7 of the anode
disc 6 according to Fig. 1 is shown at the first spot 9
located in the area of the inner diameter of the anode
disc 6. This microstructure has a first state, which is that
immediately after and achieved by a deformation process
during manufacturing of the supporting portion 7. The
material mostly shows an irregular, "destroyed" or "dis-
turbed" crystal structure, where only remnants of the old
crystal borders from the state of the material as it was
before deformation, but nearly no grains are visible. This
is schematically depicted in Fig. 2 by a uniformly hashed
area 12. Throughout this area, that means in this material,
like islands initial stages of a new, re-crystallized crystal
structure formed by a very cautious annealing ,i.e. only
little heating of the anode disc, are embedded. This be-
ginning re-crystallization is to be seen in an only very little
amount, schematically depicted by spots 13. A ruler hav-
ing a length of 200 micrometers is shown at the bottom
of Fig. 2, from which the scale of this picture can be seen.
[0036] Fig. 3 comprises a microscopic photographic
view of a crystal microstructure as schematically shown
in Fig. 2. The details of the crystal structure as schemat-
ically shown in Fig. 2 are denoted with identical reference
numerals. Again, the scale can be seen from a ruler at
the bottom of Fig. 3.
[0037] In Fig. 4, a schematic view of a microstructure
of the material of the supporting portion 7 of the anode
disc 6 according to Fig. 1 is shown at the second spot 10
located at an intermediate point between the inner and
an outer diameter of the anode disc 6. This microstructure
has a second state, which is a more re-crystallized form
of the state immediately after and achieved by a defor-
mation process during manufacturing of the supporting
portion 7 as shown in Figs. 2 and 3. The material in this
state too still shows many areas where the irregular, "de-
stroyed" or "disturbed" crystal structure still exists, that
means where nearly no grains are visible. This is sche-
matically depicted in Fig. 4 by a uniformly hashed area
again denoted by reference numeral 12. However, there
is an advanced recrystallization process to be seen in a
majority of spots throughout the detail of the supporting
portion 7 shown in Fig. 4. Again, there are still areas
where only a beginning recrystallization is to be seen,
schematically depicted by spots 13. Other areas, depict-
ed by spots 14 and 15, show spots of advanced re-crys-
tallization with clearly visible and sharply limited grains.
The number and intensity of re-crystallized islands, that
are new crystals generated by re-crystallization during
the annealing process, is increased. A ruler having a
length of 200 micrometers is also shown at the bottom
of Fig. 4, from which the scale of this picture can be seen.
[0038] Fig. 5 comprises a microscopic photographic
view of a crystal microstructure as schematically shown
in Fig. 4. The details of the crystal structure as schemat-
ically shown in Fig. 4 are again denoted with identical
reference numerals. The scale can be seen from a ruler
at the bottom of Fig. 5.
[0039] In Fig. 6, a schematic view of a microstructure

of the material of the supporting portion 7 of an anode
disc 6 according to Fig. 1 at a third spot in the vicinity of
the outer diameter of the anode disc is shown. This micro-
structure now has a third state, in which the re-crystalli-
zation process has at least nearly totally finished. The
material in this state neither shows areas where an irreg-
ular, "destroyed" or "disturbed" crystal structure exists,
nor are there areas where only a beginning re-crystalli-
zation is to be seen. That means that throughout the ma-
terial areas of advanced re-crystallization are to be seen
with clearly visible and sharply limited grains, depicted
by spots 14, 15 and 16. A ruler having a length of 200
micrometers is also shown at the bottom of Fig. 6, from
which the scale of this picture can be seen.
[0040] Fig. 7 comprises a microscopic photographic
view of a crystal microstructure as schematically shown
in Fig. 6. The details of the crystal structure as schemat-
ically shown in Fig. 6 are again denoted with identical
reference numerals. The scale can be seen from a ruler
at the bottom of Fig. 7.
[0041] In Fig. 8, an example for measured values of
the Vickers pyramid hardness at the first, second and
third spots 9, 10 and 11 of the supporting portion 7 of the
anode disc 6 according to Figs. 2 to 7 is depicted in a
schematic diagram. In this diagram, the spots 9, 10, 11
at which the measured values are taken are indicated as
positions, where the first spot 9 corresponds to position
1, the second spot 10 corresponds to position 2, and the
third spot 11 corresponds to position 3. The measured
values of the Vickers pyramid hardness, abbreviated as
HV10, are indicated in the diagram by small quadrats. At
the first spot 9, i.e. at position 1, of the material of the
supporting portion 7, here a Vickers pyramid hardness
HV10 of about 265 is measured. At the second spot 10,
i.e. at position 2, of the material of the supporting portion
7, a Vickers pyramid hardness HV10 of about 210 is
measured, and at the third spot 11, i.e. at position 3, of
the material of the supporting portion 7, a Vickers pyramid
hardness HV10 of about 190 is measured.
[0042] The measured values of the hardness of the
material at the surface of the supporting portion 7 are the
same as the values measured within the material, that
means in the bulk, straight underneath corresponding
measuring points on the surface. Such, the same distri-
bution of hardness as within the bulk material of the sup-
porting portion 7 can be measured on the outside surface
of the anode disc 6. That way the distribution of the micro-
structure and related material properties can be easily
controlled by performing a measurement on the surface
without the need of cutting the supporting portion 7.

LIST OF REFERENCE NUMERALS:

[0043]

1 cathode of a rotary anode X-ray tube
2 rotary anode of a rotary anode X-ray tube
3 electron beam
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4 rotational axis
5 focal track
6 anode disk of rotary anode 2
7 supporting portion of anode disc 6
8 anode portion of anode disc 6
9 first spot in the area of inner diameter of anode

disc 6
10 second spot at intermediate point between inner

and outer diameter of anode disc 6
11 third spot in the vicinity of outer diameter of anode

disc 6
12 uniformly hashed area depicting "destroyed" or

"disturbed" crystal structure
13 spots schematically depicting beginning re-crys-

tallization
14 spot of advanced re-crystallization with clearly vis-

ible and sharply limited grains
15 spot of advanced re-crystallization with clearly vis-

ible and sharply limited grains
16 spot of advanced re-crystallization with clearly vis-

ible and sharply limited grains

Claims

1. Method for manufacturing a rotary anode (2) for a
rotary anode X-ray tube, the rotary anode (2) com-
prising an anode disc (6) with a supporting portion
(7) made from molybdenum or a molybdenum alloy
and an anode portion (8) mounted at a focal track
(5) on the surface of the supporting portion (7) in the
vicinity of its outer diameter, the manufacture at least
comprising the steps of

- forming of the supporting portion (7) from mo-
lybdenum or a molybdenum alloy by a deforma-
tion process at a temperature lower than a re-
crystallization temperature of the molybdenum
or the molybdenum alloy,
- mounting the anode portion (8) onto the surface
of the supporting portion (7),
- heating the anode disc (6) selectively in the
vicinity of the outer diameter of the supporting
portion (7) at a temperature at least as high as
the re-crystallization temperature of the material
of the supporting portion (7) so as to obtain a
material of the supporting portion (7) having a
degree of re-crystallization increasing along the
radial coordinate of the anode disc (6) to obtain
a material of the supporting portion (7) having a
high yield strength at least in the area of an inner
diameter of the anode disc (6) and a thermally
stable state at the focal track (5), wherein a crys-
tal structure of the material of the supporting por-
tion (7) is not re-crystallized in the area of the
inner diameter of the anode disc (6) and is com-
pletely re-crystallized at the focal track (5).

2. Method according to claim 1, characterized in that
the heating of the anode disc (6) selectively in the
vicinity of the outer diameter of the supporting portion
(7) is performed after mounting the rotary anode (2)
into a pseudo-rotary-X-ray tube, by application of a
thermal load to the supporting portion (7) of the an-
ode disc (6) at the focal track (5).

3. Method according to claim 2,
characterized in
that the heating of the anode disc (6) selectively in
the vicinity of the outer diameter of the supporting
portion (7) is performed by application of an electron
beam to the supporting portion (7) of the anode disc
(6) at a backside of the supporting portion (7) oppo-
site to the anode portion (8) at the focal track (5).

Patentansprüche

1. Verfahren zur Herstellung einer Drehanode (2) für
eine Drehanoden-Röntgenröhre, wobei die Dreha-
node (2) eine Anodenscheibe (6) mit einem Stütz-
abschnitt (7) aus Molybdän oder einer Molybdän-
Legierung und einem Anodenabschnitt (8), der an
einer Brennbahn (5) auf der Oberfläche des Stütz-
abschnitts (7) in der Nähe des Außendurchmessers
montiert ist, umfasst, wobei die Herstellung mindes-
tens die Schritte umfasst:

Bilden des Stützabschnitts (7) aus Molybdän
oder einer Molybdänlegierung durch einen Um-
formungsprozess bei einer Temperatur, die ge-
ringer als eine Rekristallisationstemperatur des
Molybdäns oder der Molybdänlegierung ist,
Montieren des Anodenabschnitts (8) an der
Oberfläche des Stützabschnitts (7), selektives
Erwärmen der Anodenscheibe (6) in der Nähe
des Außendurchmessers des Stützabschnitts
(7) bei einer Temperatur, die mindestens so
hoch wie die Rekristallisationstemperatur des
Materials des Stützabschnitts (7) ist, um ein Ma-
terial des Stützabschnitts (7) zu erhalten, das
einen Grad der Rekristallisation aufweist, der
entlang der radialen Koordinate der Anoden-
scheibe (6) zunimmt, um ein Material des Stütz-
abschnitts (7) zu erhalten, das eine hohe Streck-
grenze mindestens in dem Bereich des inneren
Durchmessers der Anodenscheibe (6) und ei-
nen wärmestabilen Zustand an der Brennbahn
(5) aufweist, wobei eine Kristallstruktur des Ma-
terials des Stützabschnitts (7) in dem Bereich
des inneren Durchmessers der Anodenscheibe
(6) nicht rekristallisiert ist und im Bereich der
Brennbahn (5) vollständig rekristallisiert ist.

2. Verfahren nach Anspruch 1, dadurch gekenn-
zeichnet, dass die selektive Erwärmung der Ano-
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denscheibe (6) in der Nähe des Außendurchmes-
sers des Stützabschnitts (7) nach dem Montieren
der Drehanode (2) in einer Pseudo-Dreh-Röntgen-
röhre durch Anwendung einer Wärmelast auf den
Stützabschnitt (7) der Anodenscheibe (6) im Bereich
der Brennbahn (5) durchgeführt wird.

3. Verfahren nach Anspruch 2, dadurch gekenn-
zeichnet, dass die selektive Erwärmung der Ano-
denscheibe (6) in der Nähe des Außendurchmes-
sers des Stützabschnitts (7) durch Anwendung eines
Elektronenstrahls auf den Stützabschnitt (7) der An-
odenscheibe (6) an der Rückseite des Stützab-
schnitts (7) gegenüber dem Anodenabschnitt (8) im
Bereich der Brennbahn (5) durchgeführt wird.

Revendications

1. Procédé de fabrication d’une anode tournante (2)
pour un tube à rayons X à anode tournante, l’anode
tournante (2) comprenant un disque d’anode (6)
avec une partie de support (7) fabriquée à partir de
molybdène ou d’un alliage de molybdène et une par-
tie d’anode (8) montée au niveau d’une piste focale
(5) sur la surface de la partie de support (7) à proxi-
mité de son diamètre externe, la fabrication compre-
nant au moins les étapes consistant à

- former la partie de support (7) à partir de mo-
lybdène ou d’un alliage de molybdène par un
processus de déformation à une température in-
férieure à une température de recristallisation
du molybdène ou de l’alliage de molybdène,
- monter la partie d’anode (8) sur la surface de
la partie de support (7),
- chauffer le disque d’anode (6) sélectivement à
proximité du diamètre externe de la partie de
support (7) à une température au moins aussi
élevée que la température de recristallisation du
matériau de la partie de support (7) de façon à
obtenir un matériau de la partie de support (7)
ayant un degré de recristallisation augmentant
le long de la coordonnée radiale du disque
d’anode (6) pour obtenir un matériau de la partie
de support (7) ayant une limite d’élasticité éle-
vée au moins dans la zone d’un diamètre interne
du disque d’anode (6) et un état thermiquement
stable au niveau de la piste focale (5), une struc-
ture cristalline du matériau de la partie de sup-
port (7) n’étant pas recristallisée dans la zone
du diamètre interne du disque d’anode (6) et
étant complètement recristallisée au niveau de
la piste focale (5).

2. Procédé selon la revendication 1, caractérisé en ce
que le chauffage du disque d’anode (6) sélective-
ment à proximité du diamètre externe de la partie de

support (7) est réalisé après montage de l’anode
tournante (2) dans un tube à rayons X pseudo-tour-
nant, par application d’une charge thermique sur la
partie de support (7) du disque d’anode (6) au niveau
de la piste focale (5).

3. Procédé selon la revendication 2,
caractérisé en
ce que le chauffage du disque d’anode (6) sélecti-
vement à proximité du diamètre externe de la partie
de support (7) est réalisé par application d’un fais-
ceau d’électrons sur la partie de support (7) du dis-
que d’anode (6) au niveau d’un côté arrière de la
partie de support (7) opposée à la partie d’anode (8)
au niveau de la piste focale (5).
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