
1               EP0317002B1                        2 Description
The object of the invention is to provide scan - date cathodes which are
improved with respect to The invention relates to a scandate cathode    the
drawbacks mentioned hereinbefore. The in - having a cathode body comprising
a matrix of at  vention is based on the recognition that this can be least
a high melting -point metal and/or alloy, and   5   achieved by using
scandiumcontaining materials a barium compound in contact with the matrix
which segregate scandium to their surface upon material for supplying
barium to the emissive sur-  heating. Due to the relatively low surface
energy of face by chemical reaction with the matrix material.  scandium
there are scandium metal compounds The invention also relates to methods of
man -  and scandium alloys which exhibit this scandium ufacturing such a
cathode and to an electron beam   10  segregation. At an elevated
temperature in vacuo a tube comprising such a cathode.
monolayer of scandium is deposited on the surface Cathodes of the type
mentioned above are      of these compounds and alloys. After removal of
described in the Article "properties and manufac-  this layer - by means of
ion bombardment or ture of top-layer scandate cathodes", Applied
another process - a new layer of scandium will be Surface Science 26
(1986), 173-195, J. Hasker, J.  15  deposited on the surface at a
sufficiently high v. Esdonk and J.E. Crombeen. In the cathodes
temperature. This can of course be repeated until described in this Article
scandium oxide [err]  the scandium is depleted. grains of several microns
or tungsten (W) grains     To this end a scandate cathode according to
which are partially coated with either scandium (Sc)  the invention is
characterized in that at least the or scandium hydride (Sc H2) are
processed at least  20  top layer of the cathode body comprises a scan - in
the top layer of the cathode body. The cathode  dium metal compound or
scandium alloy for ex- body is manufactured by means of pressing and
hibiting scandium  segregation for depositing a sintering whereafter the
pores are impregnated with  layer of scandium on the surface of these metal
barium - calcium - aluminate. By chemical reaction  compounds or alloys.
with the tungsten of the matrix during operation of  25  The speed at which
the scandium is dispensed the  cathode, the  barium - calcium - aluminate
to the emissive surface may also depend on supplies barium to the emissive
surface in order to  chemical reactions between the barium compound
maintain the electron emission. To be able to re -  used and the source
supplying scandium. alize a very high cathode load after assembly in,
The metal compound or alloy preferably yields for example, a cathode ray
tube and activation of  30  scandium already at the operating temperature
of the cathode, it is important that a scandium -con -  the cathode, but
this is not absolutely necessary. If taining layer having a thickness of
some mon -    the scandium is dispensed at a higher temperature, olayers
has formed on the cathode surface during  the emission may decrease during
operation due to impregnation by reaction with the impregnant. To
evaporation and/or ion bombardment, but then it this end the impregnation
process must be per -   35  can in principle be restored by reactivating
the formed very carefully. As compared with an im -   cathode at a
sufficiently high temperature. The pregnated tungsten cathode, which is
either or not  scandium may also segregate if the temperature [err] with,
for example osmium, this may be      becomes high enough during the
manufacture (for considered a drawback.                           example
during impregnation). As has been proved by experiments described   40
Notably metal compounds and/or alloys of in the abovementioned Article, an
ion bombard -   scandium comprising one or more of the metals ment which
may occur in practice, for example     rhenium (Re), ruthenium (Ru),
hafnium (Hf), nickel during the manufacture of television tubes, may  (Ni),
cobalt (Co), palladium (Pd), zirconium (Zr) or entirely or partly remove
the scandium containing  tungsten (W) were found to be satisfactory. layer,
with the attendant detrimental results for the   45  In US - A -4 626 470 a
thin porous film com - emission. Since [err] is not very mobile (in the
posed of a refractory metal and scandium  or cathodes manufactured by means
of W partially     scandiumoxide is formed on an electron -emissive coated
with Sc or [err] whole or partial oxidation  surface of a cathode body to
prevent damage due of the scandium occurs during impregnation as     to
ion-bombardment. Although alloys of the re- described for cathodes
manufactured with W par-   50  fractory metals may be used no scandium
-seg- tially coated with ScH2 in US-A-4 594 220) the    regating metal
compound or alloy for depositing a said scandium-containing layer cannot be
fully   layer of scandium on the surface of these metal regenerated by
reactivating the cathode. According  compounds or alloys is disclosed. to
the experiments described a regeneration suffi -  Due to the high melting
point and the fact that cient for a complete recovery of the emission was
55  rhenium or ruthenium do not evaporate during op - not achieved. As
compared with an impregnated    eration and manufacture, [err]   and
tungsten cathode, this may also be considered a   [err] are extremely
suitable, particularly the drawback.
rhenium compounds because they exhibit scan - 2    



3                 EP0317002B1                       4 dium segregation
already at the operating tem -   tration can be reduced by means of ion
bombard - perature.                                         ment and it may
increase again after this bom - A first method of manufacturing a scandate
bardment due to scandium segregation. In this way cathode according to the
invention as claimed in  various scandium metal compounds and scandium
claim 8 is characterized in that a porous body   5   alloys have been
tested, such as [err] comprising the scandium  metal compound or
[err] scandium alloy at least in the top layer is obtained  [err] and
[err]. by means of mixing, pressing and sintering pow -      Figure 2 shows
a measuring result for the ders of a high melting- point metal and/or alloy
metal compound [err]. The measurement in - and of a scandium metal compound
or scandium   10  dicated by curve a is considered first. Prior to the
alloy which can exhibit scandium  segregation,    instant t = 0 in the
Figure the experimental set - whereafter said body is at least partly
provided by  up had been at a temperature of [err] for some means of
impregnation with a barium compound      time and this temperature was also
maintained which can supply barium to the emissive surface   during the
measurement. At the instant t = 0 - by chemical reaction with the high
melting-point  is  approximately one mono-layer of scandium  is metal
and/or alloy.                               then present on the surface -
the experimental Another method as claimed in claim 9 is char -  set-up was
exposed to an ion bombardment. acterized in that the cathode body
comprising in at  Consequently, the scandium concentration on the least its
top layer a scandium metal compound or  surface decreased until at t =
[err] a balance was scandium alloy which can exhibit scandium seg -   20
achieved between the supply and removal of regation is obtained by means of
mixing, pressing  scandium. After the ion bombardment had been and
sintering powders of a high melting-point     switched off at t = t2 the
original concentration was metal and/or alloy and of the scandium  metal
achieved again in a short time by scandium seg - compound or scandium alloy
combined with the      regation. No scandium  depletion was observed powder
of a barium compound which can supply  25  when the experiment was repeated
several times. barium to the emissive surface by chemical reac-  Curve b
shows a similar result measured on the tion with the high melting - point
metal and/or alloy  same experimental set-up at a temperature of during
operation of the cathode. In this method the  [err] . The balance during
bombardment was set sintering temperature is the highest temperature  at a
higher concentration than at [err]. Scandium the cathode body ever
acquires. This temperature  30  depletion was neither observed when the
experi - may be substantially lower than the impregnation  ment was
repeated several times. Another result of temperature which is generally
used in the pre -  the investigations was that the metal compound vious
method. Consequently, the reaction of the   Ru2Sc at the operating
temperature (approximately barium compound with the scandium metal corn -
950 C) or the usual temperature for activating a pound or scandium alloy is
reduced. In fact, a too   35  scandate cathode (approximately 1100 C) did
not vigorous reaction may give rise to a considerable  exhibit any scandium
segregation. scandium oxidation so that the supply of scandium     Figure 3
is a longitudinal sectional view of a is reduced.
scandate cathode according to the invention. The The invention will now be
described in greater  cathode body 13 has a top layer 23 and an emis -
detail, by way of example, with reference to the   40  sive surface 33.
This body, having a diameter of accompanying drawing in which
1.8 mm, is obtained by pressing a matrix of W Figure 1 shows
diagrammatically an experi-      powder with a top layer on it comprising a
mixture mental set-up for testing scandium  metal       of W powder and a
powder of a scandium metal compounds and alloys,
compound or scandium alloy according to the in- Figure 2 shows a result of
measurements on a   45  vention. After pressing a sintering operation is
scandium metal compound,                        carried out at [err] in a
hydrogen atmosphere. Figure 3 is a diagrammatic representation of a  The
thickness of the matrix is then approximately cathode according to the
invention, and         0.5 mm and that of the top layer is approximately
Figure 4 is a diagrammatic representation of    0.1 mm. The pressure during
pressing of the another cathode according to the invention.  50  cathode
body is such that the increase in weight is Figure 1 is a longitudinal
sectional view of an  substantially 4.5% after impregnation with 4BaO-
experimental set-up. A  pulverulent scandium      [err] in a hydrogen
atmosphere. The metal compound or scandium alloy 2 is pressed
impregnated cathode body, either or not provided and sintered in the
molybdenum tray 1. Subse-     with an envelope 43, is welded onto the
cathode quently, it is welded onto the shaft 3 comprising a   55  shaft 53.
A coiled cathode filament 63 which may heating element 4. The assembly is
mounted in a   consist of a helically wound metal core 73 with an Scanning
Auger Microscope to measure the scan -   aluminium oxide insulation layer
83 is present in dium concentration on the surface. This concen -  the
shaft 53. The emission of such a cathode, after 3    



5                 EP 0 317 002 B1                    6 assembly and
activation, is measured in a diode    barium compounds or alloys because
the surface -rangement with a cathode - anode gap of 0.3 mm   energy of
barium is lower than that of scandium. at a 1000 Volt pulse load. Cathodes
were manu- factured as examples with top layers consisting of  Claims W
with 25 and 50% by weight of Re2Sc and with   5 top layers consisting of W
with 10 and 25% by      1. A scandate cathode having a cathode body weight
of [err] . In all cases the measured          comprising a matrix of at
least a high emission was substantially 100 A/[err] at an op -
melting -point metal and/or alloy, and a bari - erating temperature of
approximately [err]. In         urn compound in contact with the matrix ma-
another example the top layer consisted of W with  10  terial for supplying
barium to the emissive 10 and 25% by weight of Ru2Sc. The emission
surface by chemical reaction with the matrix was again substantially 100
A/cm2 but, unlike the      material, characterized in that at least the top
previous examples, it exhibited a decrease of ap-      layer of the cathode
body comprises a scan- proximately 30% after 8000 hours of a continuous
dium metal compound or scandium alloy for load of 1.5 A/[err]. In yet
another example the top   15  exhibiting scandium segregation for
depositing layer consisted of W with 5, 10 and 20% by weight      a layer
of scandium on the surface of these of [err]. The measured emission varied
metal compounds or alloys. between approximately 70 and 90 A/[err]. The
above examples show that the high emissions        2. A scandate cathode as
claimed in Claim 1, characteristic of scandate cathodes can be realized
20  characterized in that the scandium  metal by using scandium metal
compounds or scandium          compound or scandium alloy is adapted for
alloys according to the invention.                     exhibiting scandium
segregation at the op- Figure 4 is a longitudinal sectional view of
erating temperature of the cathode. another scandate cathode according to
the inven - tion. The cathode body 14 has an emissive surface   25   3.  A
scandate cathode as claimed in Claim 1, 24. This body, with a diameter of
1.8 mm and a         characterized in that the scandium  metal thickness of
approximately 0.5 mm is obtained by       compound or scandium alloy is
adapted for pressing a mixture of W  powder and 10%  by
exhibiting scandium segregation at an activa- weight of [err] powder and 7%
by weight of          tion temperature which is higher than the op- barium
- calcium - aluminate  powder  (4BaO -   30     erating temperature of the
cathode. 1 CaO - 1 [err]) and by subsequently sintering at [err] in a
hydrogen atmosphere. The cathode       4. A scandate cathode as claimed in
Claim 1, body, either or not provided with a molybdenum
characterized in that the scandium  metal envelope 34, is then welded onto
the cathode shaft     compound or scandium  alloy is adapted for 44. The
shaft 44 accommodates a coiled filament  35    exhibiting scandium
segregation at a tem- 54 which may consist of a helically wound metal
perature to which the cathode is subjected core 64 having an aluminium
oxide insulation layer     during one of its manufacturing steps. 1. The
measured emission after activation was approximately 100 A/[err] at a
cathode temperature   5. A scandate cathode as claimed in any one of of 950
C. An advantage of this cathode is the   40    the preceding Claims,
characterized in that the simple method of its manufacture: impregnation
scandium metal compound or scandium alloy and subsequent cleaning is not
necessary. Auger        is a compound of scandium with one or more
measurements have proved that the scandium             of the metals
rhenium (Re), ruthenium (Ru), concentration on the surface is very low
before        hafnium (Hf), nickel (Ni), cobalt (Co), palladium activation.
During activation, as described in the   45  (Pd), zirconium (Zr) or
tungsten (W). Article mentioned in the opening paragraph, the scandium
concentration required for the measured   6. A scandate cathode as claimed
in Claim 5, emission is formed on the surface.
characterized in that the scandium  metal The invention is of course not
limited to the      compound or scandium  alloy is [err] examples shown,
but several variations within the   50     [err] scope of the invention are
possible to those skilled   [err]   or [err] in the art. The emissive
material may be present in a storage space under the 6 actual matrix (L-
7. A scandate cathode as claimed in Claim 5, cathode), whilst many design
variations are also       characterized in that at least the top layer of
possible. Moreover, the barium supply to the em -   55  the cathode body
comprises 5 to 50%  by issive surface is not necessarily confined to the
weight of [err] of [err]. mechanism described herein but can also be
imagined to originate e.g. from segregation from 4    



5         EP0317002B1                        6 assembly and activation, is
measured in a diode    barium compounds or alloys because the surface
arrangement with a cathode - anode gap of 0.3 mm   energy of barium is
lower than that of scandium. at a 1000 Volt pulse load. Cathodes were manu
- factured as examples with top layers consisting of  Claims W with 25 and
50% by weight of [err] and with   5 top layers consisting of W with 10 and
25% by      1. A scandate cathode having a cathode body weight of [err]. In
all cases the measured          comprising a matrix of at least a high
emission was substantially 100 A/[err] at an op-        melting -point
metal and/or alloy, and a bari - erating temperature of approximately
[err]. In        um compound in contact with the matrix ma- another example
the top layer consisted of W with  10  terial for supplying barium to the
emissive 10 and 25%  by weight of [err]. The emission          surface by
chemical reaction with the matrix was again substantially 100 A/[err] but,
unlike the     material, characterized in that at least the top previous
examples, it exhibited a decrease of ap-     layer of the cathode body
comprises a scan - proximately 30% after 8000 hours of a continuous
dium metal compound or scandium alloy for load of 1.5 A/[err]. In yet
another example the top   15  exhibiting scandium segregation for
depositing layer consisted of W with 5, 10 and 20% by weight     a layer of
scandium on the surface of these of [err]. The measured emission varied
metal compounds or alloys. between approximately 70 and 90 A/[err]. The
above examples show that the high emissions        2. A scandate cathode as
claimed in Claim 1, characteristic of scandate cathodes can be realized
20  characterized in that the scandium  metal by using scandium metal
compounds or scandium         compound or scandium alloy is adapted for
alloys according to the invention.                    exhibiting scandium
segregation at the op- Figure 4 is a longitudinal sectional view of
erating temperature of the cathode. another scandate cathode according to
the inven - tion. The cathode body 14 has an emissive surface   25  3. A
scandate cathode as claimed in Claim 1, 24. This body, with a diameter of
1.8 mm and a        characterized in that the scandium  metal thickness of
approximately 0.5 mm is obtained by      compound or scandium alloy is
adapted for pressing a mixture of W  powder and 10%  by
exhibiting scandium segregation at an activa- weight of [err] powder and 7%
by weight of          tion temperature which is higher than the op - barium
- calcium - aluminate  powder  (4BaO -   30    erating temperature of the
cathode. 1CaO-[err]) and by subsequently sintering at [err] in a hydrogen
atmosphere. The cathode       4. A scandate cathode as claimed in Claim 1,
body, either or not provided with a molybdenum        characterized in that
the scandium  metal envelope 34, is then welded onto the cathode shaft
compound or scandium alloy is adapted for 44. The shaft 44 accommodates a
coiled filament  35   exhibiting scandium  segregation at a tem - 54 which
may consist of a helically wound metal       perature to which the cathode
is subjected core 64 having an aluminium oxide insulation layer    during
one of its manufacturing steps. [err]. The measured emission after
activation was approximately 100 A/cm2 at a cathode temperature   5. A
scandate cathode as claimed in any one of of [err]. An advantage of this
cathode is the   40    the preceding Claims, characterized in that the
simple method of its manufacture: impregnation        scandium metal
compound or scandium alloy and subsequent cleaning is not necessary. Auger
is a compound of scandium with one or more measurements have proved that
the scandium            of the metals rhenium (Re), ruthenium (Ru),
concentration on the surface is very low before        hafnium (Hf), nickel
(Ni), cobalt (Co), palladium activation. During activation, as described in
the   45  (Pd), zirconium (Zr) or tungsten (W). Article mentioned in the
opening paragraph, the scandium concentration required for the measured
6. A scandate cathode as claimed in Claim 5, emission is formed on the
surface.                    characterized in that the scandium  metal The
invention is of course not limited to the      compound or scandium  alloy
is [err] examples shown, but several variations within the   50  [err]
scope of the invention are possible to those skilled  [err]   or [err] in
the art. The emissive material may be present in a storage space under the
6 actual matrix (L-      7. A scandate cathode as claimed in Claim 5,
cathode), whilst many design variations are also      characterized in that
at least the top layer of possible. Moreover, the barium supply to the em -
55  the cathode body comprises 5 to 50%  by issive surface is not
necessarily confined to the     weight of [err] of [err]. mechanism
described herein but can also be imagined to originate e.g. from
segregation from 4    



7                 EP0317002B1                        8 8.  A method of
manufacturing a scandate cath -    PatentansprUche ode, characterized in
that a porous body comprising a scandium  metal compound or           1.
Scandatkathode mit einem Kathodenkorper mit scandium  alloy at least in the
top layer is      einer Matrix aus wenigstens einem  hoch- obtained by
means of mixing, pressing and   5     schmelzenden Metall und/oder einer
hoch- sintering powders of a high melting -point        schmelzenden
Legierung und mit einer Bar - metal and/or alloy and of a scandium metal
umverbindung im Kontakt mit dem Matrixma- compound or scandium alloy which
can exhibit      terial zum Liefern von Barium nach der emit- scandium
segregation for depositing a layer of    tierenden Oberflachte durch
chemische Reak- scandium on the surface of these metal com -   10  tion mit
dem Matrixmaterial, dadurch gekenn - pounds or alloys, whereafter said body
is at      zeichnet, daB wenigstens die Oberschicht des least partly
provided by means of impregnation    Kathodenk6rpers eine
Scandiummetalliverbin - with a barium compound which can supply
dung oder eine Scandiumlegierung zum Auf - barium to the emissive surface
by chemical        weisen von Scandiumsegregierung zum Abla - reaction with
the high melting - point metal  15  gem einer Scandiumschicht auf der
Oberflache and/or alloy.                                     dieser
Metaliverbindungen oder Legierungen enthdlt: 9. A method of manufacturing a
scandate cath - ode characterized in that the cathode body     2.
Scandatkathode nach Anspruch 1, dadurch comprising in at least its top
layer a scandium   20  gekennzeichnet, daB die Scandiummetaliver- metal
compound or scandium alloy which can        bindung oder die
Scandiumlegierung zum exhibit scandium segregation for depositing a
Aufweisen von Scandiumsegregierung bei der layer of scandium  on the
surface of these        Betriebstemperatur der Kathode ausgelegt ist. metal
compounds or alloys is obtained by means of mixing, pressing and sintering
pow-   25  3. Scandatkathode nach Anspruch 1, dadurch ders of a high
melting - point metal and/or al    gekennzeichnet, daO die
Scandiummetallver- loy and of the scandium metal compound or
bindung oder die Scandiumlegierung zum scandium alloy combined with the
powder of a      Aufweisen von Scandiumsegregierung bei ei - barium
compound which can supply barium to        ner Aktivierungstemperatur
ausgelegt ist, die the emissive surface by chemical reaction with  30
hoher ist als die Betriebstemperatur der Ka- the high melting - point metal
and/or alloy       thode. during operation of the cathode. 4.
Scandatkathode nach Anspruch 1, dadurch 10. A method as claimed in Claim 8
or 9, char -       gekennzeichnet, daB die Scandiummetaliver- acterized in
that the scandium metal com -   35   bindung oder die Scandiumlegierung zum
pound or scandium alloy is a compound or          Aufweisen von
Scandiumsegregierung bel ei - alloy comprising one or more of the metals
ner Temperatur ausgelegt ist, der die Kathode rhenium (Re), ruthenium
(Ru), hafnium (Hf),      bei einem seiner Herstellungsschritten unter -
nickel (Ni), cobalt (Co), palladium (Pd), zirco -  worfen ist. nium (Zr) or
tungsten (W).                40 5. Scandatkathode nach einem  odor mehreren
11. A method as claimed in Claim 10, character-       der vorangehenden
Ansprtche, dadurch go- ized in that the scandium metal compound or
kennzeichnet, daB die Scandiummetallverbin - scandium  alloy is [err]
dung odor die Scandiumlegierung eine Ver- [err]
45      bindung aus Scandium mit einem oder meh - [err]     or [err]
reren der Metalle Rhenium (Re), Ruthenium (Ru), Hafnium (Hf), Nickel (Ni),
Kobalt (Co), 12. A method as claimed in Claim 10, character -
Palladium (Pd), Zirkon (Zr) oder Wolfram (W) ized in that at least the top
layer of the cath -  ist. ode body comprises 5 to 50% by weight of  50
[err] or [err].                                  6. Scandatkathode nach
Anspruch 5, dadurch gekennzeichnet, dal die Scandiummetallver- 13. An
electron beam tube provided with a cath -      bindung oder
Scandiumlegierung wie folgt ode as claimed in any one of Claims 1 to 7.
aussieht Re24Scs, Re2Sc, Ru2Sc, Co2Sc, 55      Pd2Sc, Ni2Sc, SC50Zr4sW7,
SC681Hf24%Woder Sc47 Hf4I WI2 . 5    9                 EP 0 317 002B1 E
IIlIII! 11111111111 I1Ij 11111 7. Scandatkathode nach Anspruch 5, dadurch
Ni2Sc,  ScsoZr43W7,  Scs8 Hf24WS   oder 



gekennzeichnet, daB wenigstens die Ober-          Sc47 Hf4j W12. -  schicht
des Kathodenkorpers 5 bis 50 Gew. % von Re2Sc oder Re24Scs enthalt.
12. Verfahren nach Anspruch 10, dadurch ge- 5      kennzeichnet, daB
wenigstens die Oberschicht 8. Verfahren zum Herstellen einer Scandatkatho-
des Kathodenkorpers 5 bis 50 Gewichtspro - de, dadurch gekennzeichnet, daB
ein poroser       zent an Re2Sc oder Re24Sc5 enthilt. Korper mit wenigstens
in der Oberschicht ei - ner Scandiummetailverbindung  oder einer       13.
Elektronenstrahlrohre mit einer KathQde nach Scandiumlegierung erhalten
wird durch Mi -   10   einem oder mehreren der Anspruche 1 bis 7. schen,
Pressen und Sintern von Pulvem eines hochschmelzenden  Metalls und/oder
einer       Revendications hochschmeizenden   Legierung  und  einer
Scandiummetaliverbindung oder Scandiumle-      1. Cathode & scandate
comportant un corps de gierung, die Scandiumsegregierung zum Ab-   is
cathode comprenant une matrice d'au moins lagern einer Scandiumschicht auf
der Ober-        un metal et/ou alliage A haut point de fusion, et flache
dieser Metaliverbindungen oder Legie -     un compos6 du baryum en contact
avec la rungen aufweisen kann, wonach der Korper          matibre de
matrice pour foumir du baryum a la wenigstens teilweise mittels
Impragnieren mit     surface 6missive par rdaction chimique avec la einer
Bariumverbindung versehen wird, die  20     matibre de matrice,
caracterisde en ce qu'au durch chemische Reaktion mit dem hoch -
moins la couche superieure du corps de ca- schmelzenden Metall undloder der
hoch -           thode comprend un compos6 m6tallique de schmeizenden
Legierung Barium  nach der           scandium ou alliage de scandium pour
mani - emittierenden Oberfldche liefern kann.            fester la
segr6gation du scandium en vue de 25      d6poser une couche de scandium
sur la sur - 9. Verfahren zum Herstellen einer Scandatkatho -      face de
ces composes m6talliques ou alliages. de, dadurch gekennzeichnet, daB der
Katho- denkdrper, der wenigstens in seinem Ober-      2. Cathode a scandate
suivant la revendication 1, schicht eine Scandiummetaliverbindung oder
caracterisee en ce que le compose metallique Scandiumlegierung enthalt, die
Scandiums-   30    de scandium ou alliage de scandium est a egregierung zum
Ablagern elner Scandiums-         m8me de manifester la segregation du
scan- chicht auf der Oberflache dieser Metallverbin -   dium a la
temperature de fonctionnement de la dungen oder Legierungen aufweisen kann,
er-       cathode. halten wird durch Mischen, Pressen und Sin - tern von
Pulvern eines hochschmelzenden   35  3  Cathode & scandate suivant la
revendication 1, Metalls und/oder einer hochschmelzenden
caract6risde en ce que le composd metallique Legierung und der
Scandiummetaliverbindung        de scandium ou alliage de scandium est a
oder Scandiumlegierung in Verbindung mit          meme de manifester la
s6grdgation du scan - dem Pulver einer Bariumverbindung, die durch
dium a une temperature d'activation qui east chemische Reaktion mit dem
hochschmel -   40     superieure a la temperature de fonctionnement zenden
Metall und/oder der hochschmelzen -        de la cathode. den Legierung im
Betrieb der Kathode Barium nach der emittierenden  OberflAche liefern
4. Cathode a scandate suivant la revendication 1, kann.
caract~risee en ce que le compose metallique 45      de scandium ou alliage
de scandium est a 10. Verfahren nach Anspruch 8 oder 9, dadurch
m~me de manifester la s6grAgation du scan - gekennzeichnet, daB die
Scandiummetailver-        dium a une temperature a laquelle la cathode
bindung oder Scandiumlegierung eine Ver-          est soumise pendant l'un
de ses stades de bindung oder Legierung mit einem oder meh -
fabrication. reren der Metalle Rhenium (Re), Ruthenium   50 (Ru), Hafnium
(Hf), Nickel (Ni), Kobalt (Co),  5. Cathode a scandate suivant l'une
quelconque Palladium (Pd), Zirkon (Zr) oder Wolfram (W)      des
revendications pr6cedentes, caract~ris6e ist.
en ce que le compos6 m6tallique de scandium ou alliage de scandium est un
compose du 11. Verfahren nach Anspruch 10, dadurch ge-   55      scandium
avec l'un des mdtaux rh~nium kennzeichnet, daB3 die Scandiummetallverbin-
(Re), ruthenium  (Ru), hafnium  (Hf), nickel dung oder die
Scandiumlegierung die folgende      (Ni), cobalt (Co), palladium (Pd),
zirconium (Zr) ist Re24ScS, Re2Sc, Ru2Sc, Co2Sc, Pd2Sc,          et
tungstene (W). 6    6. Cathode a scandate suivant la revendication 5,
scandium ou alliage de scandium est Re24Scs, caracteris6e en ce que le
compose m6tallique      Re2Sc,  Ru2Sc,  Co2SC,  Pd2Sc,  Ni2 Sc, 



'i'-'   du scandium  ou alliage de scandium  est         ScsoZr43W7,
ScrsHf24Ws ou Sc47Hf4IW12. Re24SCs, Re2Sc, Ru2Sc, Co2Sc, Pd2Sc, Ni2Sc,
ScsoZr49W7, ScreHf24WS ou Sc47Hf4jW12.    5   12. Procedd suivant la
revendication 10, caract6- ris6 en ce qu'au moins la couche supdrieure 7.
Cathode a scandate suivant la revendication 5,     du corps de cathode
comprend 5 a 50% en caracterisee en ce qu'au moins la couche su -     poids
de Re2Sc ou Re24Scs. p6rieure du corps de cathode comprend 5 & 50% en poids
de Re2Sc ou de Re24Scs.      10  I& Tube A faisceau d'electrons muni d'une
ca- thode suivant l'une quelconque des revendi- 8. Proc6d6 de fabrication
d'une cathode a scan -      cations 1 a 7. date, caracterise en ce qu'un
corps poreux comprenant un compos6 metallique de scan - dium ou alliage de
scandium au moins dans la  is couche superieure est obtenu par m6lange,
pressage et frittage de poudres d'un m6tal et/ou alliage A haut point de
fusion et d'un compos6 m6tallique de scandium ou alliage de scandium qui
peut manifester la s~gr6gation   20 du scandium en vue de d6poser une
couche de scandium sur la surface de ces compos6s metalliques ou alliages,
apres quoi le corps est au moins partiellement pourvu, par impregna- tion,
d'un compos6 de baryum qui peut fournir  25 du baryum & la surface 6missive
par r6action chimique avec le metal etlou alliage & haut point de fusion.
9. Proc6d6 de fabrication d'une cathode a scan -   30 date, caractdrisW en
ce que le corps de ca - thode comprenant, au moins dans sa couche
sup6rieure, un compose m~tallique de scan - dium ou alliage de scandium qui
peut mani - fester la segr6gation du scandium en vue de   35 d6poser une
couche de scandium sur la sur- face de ces composis m~talliques ou
alliages, est obtenu par m6lange, pressage et frittage de poudres d'un
m6tal etlou alliage A haut point de fusion et du compos6 m6tallique de   40
scandium ou alliage de scandium combin6 avec la poudre d'un compose de
baryum qui peut fournir du baryum A la surface 6missive par r6action
chimique avec le m6tal et/ou al- liage a haut point de fusion, pendant le
fonc -   45 tionnement de la cathode. 10. Procede suivant la revendication
8 ou 9, ca- ract6ris6 en ce que le compose metallique du scandium  ou
alliage de scandium  est un   50 compose ou alliage comprenant un ou plu-
sieurs des m6taux rh~nium (Re), ruth6nium (Ru), hafnium (Hf), nickel (Ni),
cobalt (Co), palladium (Pd), zirconium (Zr) ou tungstene (W).
56 11. Proced6 suivant la revendication 10, caract6- ris6 en ce que le
compose metallique de 7    


