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[57] ABSTRACT 

This invention relates to a rotating X-ray target made 
up of three metallic components, i.e., a molybdenum 
body, a focal track of an alloy of tungsten with one or 
more metal additives and a component present in the 
surface not exposed to electrons comprising tungsten 
alone or a tungsten alloy having a lesser amount of the 
additive metals. 

11 Claims, 3 Drawing Figures 
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ROTATING X-RAY TARGET 
X-ray equipment is in wide use for a variety of pur 

poses. Various means are employed to bombard elec 
trons onto a positively charged surface which is con 
veniently referred to either as an anode or as an X-ray 
target. There are various types of targets available on 
the market. These include stationary targets and rotat 
ing targets. In general, the X-rays are produced when 
the electrons hit the surface of the anode or target 
under appropriate X-ray generating conditions. 
The portion of the surface of the target that is bom 

barded by electrons can be referred to as the focal 
track. 
The material of which the target surface area or focal 

track is produced is quite important. The material must 
be of the proper type to both withstand the tempera 
tures of operation and to be an X-ray emitter of suf? 
cient intensity. In addition, the material must have suf 
?cient ductility to withstand conditions of repeated 
operation. One of the problems frequently encountered 
with X-ray targets is the roughening of the surface 
thereby diminishing the ef?ciency of X-ray emission 
and rendering emission erratic. 
Tungsten is a material commonly used in X-ray tar 

gets either alone or as an alloy with small amounts of 
one or more metal alloying additives. Rhenium is a 
preferred alloying additive but other alloying additives 
include osmium, iridium, platinum, technetium, 
ruthenium, rhodium and palladium. 
The alloying additions to the tungsten serve to a large 

extent to prevent surface roughening during prolonged 
operation and also tend to reduce the tendency to form 
cracks on the surface of the focal track. 

Since the alloying elements are relatively expensive 
and some of them are in short supply, attempts have 
been made to use the tungsten alloys only on the sur 
face of the target and to use other materials, such as 
molybdenum or molybdenum alloys, i.e., materials with 
lower speci?c gravity, as the material for the body of 
the target. Attempts have also been made to limit the 
tungsten alloy to just the focal track with the remainder 
of the surface of the target containing the same materi 
al as the body, e.g., molybdenum. Such X-ray targets 
create considerable difficulty because the different sur 
face zones are subject to different shrinkages, both dur 
ing formation by powder metallurgical methods and 
because of heat build-up on the focal track and sur 
rounding areas during electron bombardment of the 
target. The consequence is the formation of cracks at 
the transitions between the zones, i.e., between the 
tungsten alloy and the molybdenum. 

In the present invention, use is made of a transition 
layer between the focal track and the body member 
which can be of molybdenum or molybdenum alloy. In 
essence, the X-ray target of this invention comprises a 
body and a surface layer, the body being comprised of 
molybdenum or an alloy of molybdenum. The portion 
of the surface comprising the focal track, the area in 
which the electrons are intended to impinge, is made of 
an alloy of tungsten containing a total of from about 
0.05 to 25 percent by weight of one or more of metal 
alloying additives selected from the group consisting of 
rhenium, osmium, iridium, platinum, technetium, pal 
ladium, ruthenium and rhodium. The remainder of the 
surface, i.e., the portion of the surface not intended for 
electron impingement, will also be made of a tungsten 
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2 
alloy but it will be a tungsten alloy having a smaller 
quantity of metal alloying additives than will the tung 
sten alloy of the focal track. Thus, depending on the al 
loying additive content of the focal track, this addi 
tional surface will contain a total of from about 0.01 to 
about 4 percent by weight of one or more of the forego 
ing alloying additives. Alternatively, the surface other 
than the focal track can be composed of tungsten 
alone. 
The invention is more fully described in connection 

with the annexed drawings in which: 
FIG. 1 shows a section of a prior art type rotating X 

ray target; 
FIG. 2 is a section of the rotating target of this inven 

tion; and 
FIG. 3 is a section of a rotating target of an alternate 

embodiment of this invention. 
In the prior art target of FIG. 1, the body 1 is made of 

molybdenum and the circular focal track, where the 
electrons impinge on the target, is formed of a tungsten 
alloy containing 10 percent rhenium. Particularly when 
this type of target is made by powder metallurgical 
methods, cracks tend to form at the transition of zones 
1 and 2. It will be noted that the surface areas other 
than the focal track 2 are made of molybdenum. 

In FIG. 2, focal track 2 is made of a tungsten-rheni 
um alloy containing 10 percent rhenium, and body 1 is 
made of molybdenum. However, there is an additional 
layer 3 on the surface of the target not exposed to elec 
tron impingement. That surface 3 is made of tungsten 
or a tungsten-rhenium alloy containing 2 percent rheni 
um. 

FIG. 3 differs from FIG. 2 in that the alloy zone ex: 
tends slightly beyond the electron impact area in order 
to shift the transition between zones 2 and 3 to the flat 
area of the target, a convenience which aids in manu 
facture. 
The thickness of the layer comprising the focal track 

can generally be between about 0.1 mm and 2 mm. The 
remainder of the surface can also have a thickness 
within this range. The thickness of the body is not criti 
cal and will depend upon the requirements of the 
equipment in which the target is to be installed. A body 
of from about 4 to 20 mm in thickness is satisfactory. 
The body can be made of molybdenum or a suitable 

alloy of molybdenum such as those used conventionally 
as bodies for X-ray targets. Suitable alloys include 
molybdenum alloys containing from about 2 to 10 per 
cent by weight of tungsten or tantalum, molybdenum 
alloys containing from about 0.05 to 1.5 percent by 
weight of titanium, and molybdenum alloys containing 
from about 0.05 to 0.5 percent by weight of zirconium. 

Bodies other than molybdenum may also be em 
ployed in the X-ray targets of this invention. For exam 
ple, graphite may be employed. 
The alloy comprising the focal track in the preferred 

embodiment of this invention should be tungsten al 
loyed with at least about 1 percent by weight up to 
about 25 percent by weight of rhenium and, optionally, 
small amounts, i.e., 0.1 to 5 percent by weight, of osmi 
um, and 0.05 to 2 percent by weight, of iridium. Addi 
tionally, the presence of from about 0.05 to 5 percent 
by weight of platinum also is useful. In the preferred 
embodiment, the total metal alloying additive content 
will not exceed about 25 percent by weight of the alloy 
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composition. Most preferably, the rhenium content will 
be at least about 5 percent by weight of the alloy com 
position while the amount of any additional additives in 
total will not exceed the weight of rhenium present. 
The remaining part of the surface layer in the 

preferred embodiment will be composed of tungsten 
metal alone or of tungsten with a lesser amount of one 
or more of the alloying additives, preferably from about 
0.01 to 4 percent by weight of one of the metal alloying 
additives. Rhenium is the preferred alloying additive 
for the surface layer not exposed to electron impact. 
A convenient target for use in an X-ray tube can be 

made, for example, by preparing a die and ?lling it to a 
predetermined level with molybdenum powder of parti 
cle size range 2 to 10 microns, i.e., where a molyb 
denum body is desired for the target. By means of a 
suitable template, the alloy powder for the focal track 2 
in particle size 2 to 6 microns is then added. Finally, the 
remaining space is ?lled with the powder composition 
desired to form the zone 3, again in the particle size of 
from 2 to 10 microns. Thereupon a pressure of about 4 
tons per square centimeter is employed to compact the 
powder in the die. The green compacts thus formed are 
then sintered under a high degree of vacuum or in an 
inert or reducing atmosphere such as hydrogen, helium 
or argon, at a temperature of at least 2,000° C. for 2 
hours, and thereupon cooled under the protective at 
mosphere. The anode is then given its ?nal shape by 
forging and grinding. 

it is found that the products of this invention made in 
this manner do not suffer from the tendency to crack. 
What is claimed is: 
l. A rotating X-ray target comprising a body and a 

surface layer, the body being comprised of a substance 
selected from the group consisting of graphite, molyb 
denum and alloys of molybdenum, the portion of the 
surface comprising a focal track being comprised of an 
alloy of tungsten and a metal alloying additive selected 
from the group consisting of rhenium, osmium, iridium, 
platinum, palladium, technetium, rhodium and rutheni 
um, and the surface of the target not containing the 
focal track being comprised of a metal selected from 
the group consisting of tungsten and tungsten alloys 
having a smaller amount of metal alloying additive than 
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4 
in the alloy of the focal track surface. 

2. A rotating X-ray target as in claim 1 in which the 
body is comprised of molybdenum. 

3. A rotating X-ray target as in claim 1 in which the 
body is comprised of an alloy of molybdenum. 

4. A rotating X-ray target as in claim 1 in which the 
body is comprised of graphite. 

5. A rotating X-ray target as in claim 1 wherein the 
focal track comprises an alloy of tungsten with about 
from 1 to 25 percent by weight of rhenium with the 
remainder of said surface being comprised of a metal 
selected from the group consisting of tungsten and 
tungsten alloys with a lesser amount, up to 4 percent by 
weight, of rhenium. 

6. A rotating X-ray target as in claim 1 in which the 
focal track comprises tungsten, from 1 to 25 percent by 
weight of rhenium and up to a total of 5 percent by 
weight of at least one metal selected from the group 
consisting of osmium, iriditun and platinum. 

7. A rotating anode as in claim 1 wherein the alloy in 
the focal track is an alloy of tungsten with about 10 per 
ent b wei t of rhenium. 

c 8. X, rote?ilng X-ray target comprising a body and a 
surface layer, the body being comprised of a substance 
selected form the group consisting of molybdenum and 
alloys of molybdenum, the portion of the surface com 
prising a focal track being comprised of an alloy of 
tungsten with at least one metal alloying additive 
selected from the group consisting of rhenium, osmi~ 
urn, iridium, platinum, palladium, technetium, rhodium 
and ruthenium, and the remainder of the surface layer 
being comprised of a metal selected from the group 
consisting of tungsten and tungsten alloys in which the 
alloying additive metal is present in smaller amount by 
weight than in the alloy of the focal track. 

9. An X-ray target as in claim 8 in which the metals 
and alloys are present in the form of sintered metallic 
material. 

10. An X-ray target as in claim 8 in which tungsten 
alloys are present in both the focal track and the sur 
face layer adjacent thereto. 

11. A rotating X-ray target as in claim 8 in which 
rhenium is alloyed with tungsten in both the focal track 
and said remainder of the surface area. 

* * * * * 


