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Abstract:•
(EP1568486)
Manufacture of components or semi-finished products
containing intermetallic titanium-aluminide alloy, by forming
connections between surfaces of plate-shaped bodies to form
aggregate body The method involves coarse-contouring a
number of plate-shaped bodies corresponding to the desired
final form of the component or semi-finished product. Part of
this body consists of titanium-aluminide alloy. Surface
connections are formed between the plate-shaped bodies to
form an aggregate body. The desired final shape is then formed
from the aggregate body. - An INDEPENDENT CLAIM is
included for a component.
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Claims
(EP1568486)

1. A method for producing components or semi-finished products, which consist solely of titanium aluminide alloys, with the
following method steps: a. rough contouring a plurality of plate-like bodies from one or more titanium aluminide alloys, so that by
means of this production step an oversized preform of the geometry of the component or semi-finished product to be produced is
formed;
 b. carrying out surface-to-surface joins between the plurality of bodies stacked on top of one another so as to form an overall
body;
 c. forming the desired final shape of the overall body.
2. The method for producing components or semi-finished products, which consist solely of titanium aluminide alloys, with the
following method steps: a. rough contouring of a plurality of plate-like bodies from one or more titanium aluminide alloys, so that by
means of this production step an oversized preform of the geometry of the component or semi-finished product to be produced is
formed;
 b. stacking the plurality of plate-like bodies on top of one another to form an overall body;
 c. joining the bodies forming the overall body and forming the desired final shape of the overall body, whereby the joining and the
formation of the final shape is carried out in a single operation.
3. The method according to one or both of claims 1 or 2, characterised in that the rough contouring of the plate-like bodies is
performed by chipless shaping.
4. The method according to one or both of claims 1 or 2, characterised in that the rough structuring of the plate-like bodies is
performed by cutting.
5. The method according to one or more of claims 1 to 4, characterised in that the plate-like bodies which have been stacked on
top of one another are joined together by diffusion welding.
6. The method according to one or more of claims 1 to 4, characterised in that the plate-like bodies which have been stacked on
top of one another are joined together by soldering.
7. The method according to one or more of claims 1 to 6, characterised in that the final shape of the overall body is achieved by
cutting the overall body.
8. The method according to one or both of claims 5 or 7, characterised in that the joining of the plate-like and the forming of the
final shape of the overall body take place in one device.
9. The method according to one or more of claims 5 or 7 and 8, characterised in that the plate-like bodies which have been
stacked on top of one another are joined together and/or the final shape of the overall body is formed under a vacuum.
10. The method according to one or more of claims 2 or 7 and 8, characterised in that the plate-like bodies which have been
stacked on top of one another are joined together and/or the final shape of the overall body is formed in an inert gas atmosphere.
11. The method according to one or more of claims 1 to 10, characterised in that the plate-like bodies which form the overall body
in each case consist of different titanium aluminide alloys.
12. The method according to one or more of claims 1 to 11, characterised in that the plate-like bodies which form the overall body
have different microstructures.
13. The method according to one or more of claims 1 to 12, characterised in that the plate-like bodies which form the overall body
have different textures.
14. The method according to one or more of claims 1 to 13, characterised in that orientation of the surfaces of the bodies which
have been stacked on top of one another is defined with respect to the orientation of the main loading direction of the final shape
which is formed.
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Abstract:•
(US20140010701)
Alloys based on titanium aluminides, such as gamma (TiAl)
which may be made through the use of casting or powder
metallurgical processes and heat treatments. The alloys contain
titanium, 38 to 46 atom % aluminum, and 5 to 10 atom %
niobium, and they contain composite lamella structures with
B19 phase and beta phase there in a volume ratio of the B19
phase to beta phase 0.05:1 and 20:1.
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Claims
(US20140010701)
What is claimed is:
1.
An alloy comprising titanium, 38 to 46 at % aluminum, and 5 to 10 at % niobium, and comprising composite lamella that contain a
B19 phase and a beta  phase in a volume ratio of B19:13 of 0.05:1 to 20:1.
2. The alloy of claim 1, comprising/containing 38 to 42 at % aluminum.
3. The alloy of claim 1, comprising 38.5 to 42.5 at % aluminum, and 0.5 to 5 at % chromium.
4. The alloy of claim 1, comprising 39 to 43 at % aluminum, and 0.5 to 5 at % zirconium.
5. The alloy of claim 1, comprising 41 to 45 at % aluminum, and 0.5 to 5 at % tantalum.
6. The alloy of claim 1, comprising 41 to 45 at % aluminum, and 0.1 to 1 at % lanthanum, scandium or yttrium.
7. The alloy of claim 1, comprising 41 to 45 at % aluminum, and 0.5 to 5 at % vanadium.
8. The alloy of claim 1, comprising 41 to 44.5 at % aluminum, and 0.5 to 5 at % iron or molybdenum.
9. The alloy of claim 1, comprising 41 to 46 at % aluminum, and 0.5 to 5 at % tungsten.
10. The alloy of claim 1, comprising 41 to 46 at % aluminum, and 0.5 to 5 at % manganese.
11. The alloy of claim 1, comprising 0.1 to 1 at % boron, or 0.1 to 1 at % carbon, or both 0.1 to 1 at % boron and 0.1 to 1 at %
carbon.
12. The alloy of claim 1, the alloy containing composite lamella structures that include B19 phase and beta  phase in a volume
ratio between 0.2:1 and 5:1.
13. The alloy of claim 1, the alloy containing composite lamella structures that include B19 phase and beta  phase in a volume
ratio between 1:3 and 3:1.
14. The alloy of claim 1, the alloy containing composite lamella structures that include B19 phase and beta  phase in a volume
ratio between 0.75:1 and 1.25:1.
15. The alloy of claim 1, the alloy containing composite lamella structures and type gamma  TiAl lamella structures.
16. The alloy of claim 15, comprising composite lamella structures surrounded by type gamma  TiAl lamella structures.
17. The alloy of claim 1, the alloy containing more than 10 volume percent composite lamella structures, based on the volume of
the alloy.
18. The alloy of claim 1, wherein the composite lamella structures include a alpha 2-Ti3Al phase.
19. The alloy of claim 18, wherein the alloy contains 20 volume percent alpha 2-Ti3Al phase or less, by volume of the alloy.
20. A method for the production of an alloy, comprising: providing a composition that comprises titanium, 38 to 46 at % aluminum,
and 5 to 10 at % niobium;

subjecting the composition to a casting or powder metallurgical technique to produce an intermediate product; and

subjecting the intermediate product to a heat treatment, the heat treatment comprising heating the intermediate product at a
temperature above 900 deg. C. for more than sixty minutes, and cooling the intermediate product at a rate of more than 0.5 deg.
C. per minute.
21. The method of claim 20 wherein the heat treatment comprises heating the intermediate product at a temperature above 1000
deg. C.
22. The method of claim 20 wherein the heat treatment comprises heating the intermediate product at a temperature between
1000 deg. C. and 1200 deg. C.
23. The method of claim 20 wherein the heat treatment comprises heating the intermediate product at said temperature above 900
deg. C. for more than 90 minutes.
24. The method of claim 20 wherein the heat treatment comprises heating the intermediate product at a temperature above 1000
deg. C. for more than 90 minutes.
25. The method of claim 20, comprising cooling the intermediate product at a rate of 1 deg. C. per minute to 20 deg. C. per minute.
26. The method of claim 20, comprising cooling the intermediate product at a rate of 1 deg. C. per minute to 10 deg. C. per minute.
27. An alloy made by the method of claim 20.
28. A component comprising the alloy of claim 1.
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Abstract:•
(EP1015650)
FIELD: metallurgy; titanium-aluminide-based alloys by casting
or powder metallurgy. SUBSTANCE: alloy contains titanium,
aluminum, niobium at content of 5<= x <= 10% and carbon in
the amount lesser than 0.5%. EFFECT: enhanced heat
resistance of alloy; possibility of using this alloy instead of nickel
-based alloys. 4 cl, 2 dwg (From RU2203339 C2)
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Claims
(EP1015650)

1. Titanium aluminide alloy whose composition is Ti-45Al-xNb where 5 <= x <= 10 % atom/atom, and optionally in addition up to
0.5 % atom/atom of B and/or C.
2. Titanium aluminide alloy according to Claim 1, manufactured using casting or powder-metallurgical techniques
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Abstract:•
(US20120263623)
The invention concerns alloys made through the use of melting
and powdered metallurgical techniques on the basis of titanium
aluminides with an alloy composition of Ti-z Al-y Nb where 44.5
Atom % z47 Atom %, 44.5 Atom % z45.5 Atom %, and 5 Atom
% y10 Atom % with possibly the addition of B and/or C at a
content between 0.05 Atom % and 0.8 Atom %. Said alloy is
characterized in that it contains a molybdenum (Mo) content
ranging between 0.1 Atom % to 3.0 Atom %.
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Claims
(US20120263623)
What is claimed is:
1.
An alloy made on the basis of titanium aluminide through the use of melting and powdered metallurgical techniques the alloy
comprising Ti-z Al-y Nb where 44.5 Atom % is  <= z <= 47 Atom %, and where 5 Atom % is  <= y <= 10 Atom %, and the alloy
containing molybdenum (Mo) in between 0.1 Atom % to 3 Atom % and defining a beta -phase present up to a temperature of
about 1,320 degrees C.
2. An alloy as defined by claim 1 wherein 44.5 Atom % is  <= z <= 45.5 Atom %.
3. An alloy on the basis of titanium aluminide made with the use of melting and powdered metallurgical techniques the alloy
comprising Ti-z Al-y Nb-x B where 44.5 Atom % is  <= z <= 47 Atom % and where 5 Atom % is  <= y <= 10 Atom % and 0.05 Atom
% is  <= x <= 0.8 Atom % and wherein the alloy contains molybdenum (Mo) between 0.1 Atom % to 3 Atom % and defining a beta
-phase present up to a temperature of about 1,320 degrees C.
4. An alloy as defined by claim 3 wherein 44.5 Atom % is  <= z <= 45.5 Atom %.
5. An alloy on the basis of titanium aluminide made with the use of melting and powdered metallurgical techniques the alloy
comprising Ti-z Al-y Nb-w C where 44.5 Atom % is  <= z <= 47 Atom %, and where 5 Atom % is  <= y <= 10 Atom % and 0.05
Atom % is  <= w <= 0.8 Atom %, and wherein the alloy contains molybdenum (Mo) between 0.1 Atom % to 3 Atom % and defining
a beta -phase present up to a temperature of about 1,320 degrees C.
6. An alloy as defined by claim 5 wherein 44.5 Atom % is  <= z <= 45.5 Atom %.
7. An alloy as defined by claim 5 wherein the alloy contains molybdenum between 0.5 Atom % to 3 Atom %.
8. An alloy on the basis of titanium aluminide made with the use of melting and powdered metallurgical techniques the alloy
comprising Ti-z Al-y Nb-x B-w C where 44.5 Atom % is  <= z <= 47 Atom %, and where 5 Atom % is  <= y <= 10 Atom % and 0.05
Atom % is  <= x <= 0.8 Atom % and 0.05 Atom % is  <= w <= 0.8 Atom %, and wherein the alloy contains molybdenum (Mo)
between 0.1 Atom % to 3 Atom % and defining a beta -phase present up to a temperature of about 1,320 degrees C.
9. An alloy as defined by claim 8 wherein 44.5 Atom %  <= z <= 45.5 Atom %.
10. A construction component made from an alloy according to claim 1.
11. A construction component made from an alloy according to claim 3.
12. A construction component made from an alloy according to claim 5.
13. A construction component made from an alloy according to claim 8.
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Abstract:•
(EP2423341)
Alloy based on titanium aluminides has the composition: Ti - (38
-42 at.%) Al - (5-10 at.%) Nb. The composition has composite
lamellae structures with B19-phase and beta -phase in each
lamella. The ratio, especially the volume ratio, of the B19-phase
and the beta -phase in each lamella is 0.05-20, especially 0.1-
10. Independent claims are also included for the following: (1)
Method for the production of the alloy; and (2) Component
made from the alloy.
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Claims
(EP2423341)
1. An alloy based on titanium aluminides, particularly made with the use of fusion or powder metallurgical processes, preferably on
the basis of gamma  (TiAl), wherein TiAl alloys with further additives contain volumetric fractions of the beta  phase, characterised
in that the composition includes composite lamellar structures with B19 phase and beta  phase in each lamella, wherein the ratio,
particularly the volumetric ratio, of the B19 phase and the beta  phase in each lamella is between 0.05 and 20, particularly
between 0.1 and 10, wherein the alloy has the following composition: Ti - (41 to 44.5 at %) Al - (5 to 10 at %) Nb - (0.5 to 5 at %)
Fe.
2. An alloy as claimed in claim 1, characterised in that the ratio, particularly the volumetric ratio, of the B19 phase and the beta
phase in each lamella is between 0.2 and 5, particularly between 0.25 and 4.
3. An alloy as claimed in claim 1 or 2, characterised in that the ratio, particularly the volumetric ratio, of the B19 phase and beta
phase in each lamella is between (1/3) and 3, particularly between 0.5 and 2.
4. An alloy as claimed in one of claims 1 to 3, characterised in that the ratio, particularly the volumetric ratio, of the B19 phase and
beta  phase in each lamella is between 0.75 and 1.25, particularly between 0.8 and 1.2, preferably between 0.9 and 1.1.
5. An alloy as claimed in one of claims 1 to 4, characterised in that the composition selectively includes (0.1 to 1 to 1 at %) B
(boron) and/or (0.1 to 1 at %) C (carbon).
6. An alloy as claimed in one of claims 1 to 5, characterised in that lamellas of the composite lamellar structures are surrounded by
lamellas of the gamma  (TiAl) type, preferably on both sides of the lamella.
7. An alloy as claimed in one of claims 1 to 6, characterised in that the lamellas of the composite lamellar structures have a
volumetric proportion of more than 10%, preferably more than 20%, of the alloy.
8. An alloy as claimed in one of claims 1 to 7, characterised in that the lamellas of the composite lamellar structures include the
phase alpha  2-Ti 3Al in a proportion of up to 20%.
9. A method of making an alloy as claimed in one claims 1 to 8 using fusion or powder metallurgical techniques, wherein after
making the alloy into an intermediate product a further heat treatment of the intermediate product is performed at temperatures
above 900 deg.c, preferably above 1000 deg.c, particularly at temperatures between 1000 deg.c and 1200 deg.c for a
predetermined period of time of more than 60 minutes, preferably more than 90 minutes and subsequently the heat-treated alloy is
cooled at a predetermined cooling rate of more than 0.5 deg.C per minute.
10. A method as claimed in claim 9, characterised in that heat-treated alloy is cooled at a predetermined cooling rate of between 1
deg.c per minute to 20 deg.c per minute, preferably to 10 deg.c per minute.
11. A component which is made of an alloy as claimed in one of claims 1 to 8, wherein, in particular, the alloy is made by fusion or
powder metallurgical methods or techniques.
12. Use of an alloy as claimed in one of claims 1 to 8 for making a component.
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Abstract:•
(EP1819838)
The invention concerns alloys made through the use of melting
and powdered metallurgical techniques on the basis of titanium
aluminides with an alloy composition of Ti-z Al-y Nb where 44.5
Atom %<=z<=47 Atom %, 44.5 Atom %<=z<=45.5 Atom %, and
5 Atom %<=y<=10 Atom % with possibly the addition of B
and/or C at a content between 0.05 Atom % and 0.8 Atom %.
Said alloy is characterized in that it contains a molybdenum
(Mo) content ranging between 0.1 Atom % to 3.0 Atom %.
(From US2010015005 A1)
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Claims
(EP1819838)

1. A titanium aluminide based alloy, produced by using melt metallurgical and powder metallurgical techniques with an alloy
composition of 44.5 atom % <= Al <= 47 atom %, 5 atom % <= Nb <= 10 atom %, molybdenum between 0.1 atom % to 3 atom %,
optionally B and/or C with contents >= 0.05 atom % and <= 0.8 atom %, and the remainder being titanium and conventional
impurities, wherein the gamma -titanium aluminide alloy is formed with a fine dispersion of the beta  phase and the beta  phase is
present up to a temperature of less than 1320 deg.C.
2. An alloy as claimed in claim 1, characterised in that the proportion of aluminium in the alloy composition is between 44.5 atom
% to 45.5 atom %.
3. A component produced from an alloy as claimed in claim 1 or 2.
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Abstract:•
(EP2185738)
In a process to form a titanium and aluminium alloy, the molten
metals are combined in a gas atomisation process resulting in
metal droplets. The droplets are exposed to a halogen-enriched
gas, resulting in halogen-enriched titanium-aluminium alloy
droplets, which are then subjected to hot isostatic pressure to
form the alloy. (From DE102007032406 B3)
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Claims
(EP2185738)
1. A method of producing an alloy based on titanium aluminides, wherein titanium-containing powder and aluminium-containing
powder or pulverulent titanium aluminide, particularly titanium-aluminide-metal powder, are ground by means of a mill, preferably
ground by means of a ball mill, wherein an atmosphere enriched with halogens is provided during the milling process in the mill,
preferably ball mill, so that halogen-enriched titanium-aluminide-metal powder is produced during the milling process and the
pulverulent titanium-aluminide enriched with halogens is then formed into an alloy by, preferably hot isostatic, pressing, wherein
the proportion of halogens in the alloy is between 0.005 atom % and 1.5 atom %.
2. A method as claimed in Claim 1, characterised in that the atmosphere enriched with halogens is provided in the form of a
gaseous and/or liquid atmosphere.
3. A method as claimed in Claim 1 or 2, characterised in that the atmosphere enriched with halogens is provided with at least one
inert gas.
4. A method as claimed in one of Claims 1 to 3, characterised in that a component is manufactured from the alloy.
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Abstract:•
(EP1213365)
Alloy based on titanium aluminides produced using a smelting
and powder metallurgical process and containing an alloy
composition made from titanium, aluminum and niobium has
specified an aluminum content Alloy based on titanium
aluminides produced using a smelting and powder metallurgical
process and containing an alloy composition made from
titanium, aluminum and niobium has an aluminum content of
45.5-49 at.%. Preferred Features: The alloy contains 0.1-0.5
at.% boron, 0.1-0.8 at.% carbon and 4-10 at.% niobium.
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Claims
(EP1213365)

Claims machine translated from German
1. Alloy on the Basis characterized of using bloom and powder metallurgy Techniques manufactured Titanaluminiden by an Alloy
Composition from Titanium, Aluminum and Niobium, by the fact that is appropriate for Aluminum Content of the Alloy in the Range
between 45,5 and 49 Atom %.
2. Alloy according to claim 1, by the fact characterized that this Boron contains.
3. Alloy according to claim 2, by the fact characterized that the Borrowing Stop lies in the Alloy in the Range between 0,1 to 0.5
Atom %.
4. After Alloy or several of the claims 1 to 3, by the fact characterized that this Carbon contains.
5. Alloy according to claim 4, by the fact characterized that is appropriate for Carbon Content in the Range between 0,1 to 0.8
Atom %.
6. After Alloy or several of the claims 1 to 5, by the fact characterized that the Niobium Content lies in the Alloy in the Range
between 4 to 10 Atom %.
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Abstract:•
(EP1214995)
Process for treating metallic materials, especially for
consolidating the structure of metallic materials comprises
producing a blank of the metallic materials, heating to a
deformation temperature and deforming the blank. An
Independent claim is also included for a blank made from
titanium aluminide. Preferably deformation is exerted by
producing torsion or compressing. Heating is carried out using
electrical induction. Deformation is carried out at 1,000 degrees
C.
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Claims
(EP1214995)

1. Method of processing metallic materials that are difficult to form as a means of consolidating the structure of the metallic
materials, comprising the method steps of producing a blank of metallic material, heating the blank to forming temperature and
deforming the blank, deformation being effected in the form of a twisting motion and simultaneous compression.
2. Method as claimed in claim 1, characterised in that the compression is effected by subjecting the blank to a constant force.
3. Method as claimed in claim 1, characterised in that compression is effected by subjecting the blank to a constant deformation
rate.
4. Method as claimed in one of claims 1 to 3, characterised in that heating is applied so that the blank as a whole is heated.
5. Method as claimed in one of claims 1 to 3, characterised in that heating is applied so that the area of the blank intended to be
deformed is specifically heated.
6. Method as claimed in one of claims 1 to 5, characterised in that the blank is heated by means of electric induction.
7. Method as claimed in one of claims 1 to 6, characterised in that the blank is deformed at a temperature in the region of 1000
deg.C.
8. Method as claimed in one of claims 1 to 7, characterised in that processing is conducted under an inert gas atmosphere.
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