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102 PROVIDE POWDER CONTAINING
—1 GAMMA TITANIUM ALUMINIDE
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POWDER
RESOLIDIFY GAMMA TITANIUM
110 —— ALUMINIDE
SPREADING POWDER, MELTING,
112 —— AND RE-SOLIDIFYING REPEATED
UNTIL COMPONENT IS FORMED

includes the steps of: providing a powder containing gamma titanium
aluminide; and forming a turbine engine component from said powder
using a direct metal laser sintering technique.
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PROCESS FOR MANUFACTURING A GAMMA TITANIUM ALUMINIDE TURBINE
COMPONENT

BACKGROUND

[0001] The present disclosure relates to a process for
manufacturing a turbine engine component from gamma titanium

aluminide.

[0002] Turbine components, such as turbine wvanes, are
typically produced from nickel alloys which possess a high
density. Clusters of such components as vanes based on the
high density causes the overall weight of the assembly to be
high. The high weight applies a load to the case causing even
more mass to be added to the case and surrounding structure

increasing the system weight and performance debits.

[0003] Producing turbine components from lighter weight

material is desirable.

SUMMARY

[0004] In accordance with the present disclosure, there is
provided a process for manufacturing a turbine engine
component which broadly comprises the steps c¢f: providing a
powder containing gamma titanium aluminide; and forming a
turbine engine component from said powder using a direct metal

laser sintering technique.

[0005] In another and alternative embodiment, the forming

step comprises forming a turbine vane.

[0006] In another and alternative embodiment, the forming
step comprises spreading a layer of said gamma titanium

aluminide powder on a platform and directing an energy beam
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onto selected areas of the gamma titanium aluminide powder to

thereby melt the powder.

[0007] In another and alternative embodiment, the forming
step further comprises re-solidifying the gamma titanium

aluminide by withdrawing the energy beam.

[0008] In ancther and alternative embodiment, the forming
process further comprises repeating the spreading, directing,
and re-solidying steps to build up layers forming the turbine

engine compconent.

[0009] In another and alternative embodiment, the powder
providing step comprises providing a powder of an alloy having
a composition consisting of 43.5 at% Al, 4.0 at% Nb, 1.0 at%

Mo, 0.2 at% B, bal Ti.

[0010] Other details of the process for manufacturing a
gamma titanium aluminide turbine component are set forth in
the following detailed description and the accompanying

drawing wherein like reference numerals depict like elements.

BRIEF DESCRIPTION OF THE DRAWINGS

[0011] The FIGURE illustrates the method for manufacturing

a turbine engine component.

DETAILED DESCRIPTION

[0012] The FIGURE illustrates the method for manufacturing
a turbine engine component from a powder consisting of a gamma
titanium aluminide material. In step 102, the powder
containing the gamma titanium aluminide is provided. The
powder could be a gamma titanium aluminide alloy having a

composition consisting of 43.5 at% Al, 4.0 at%$ Nb, 1.0 at% Mo,
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0.2 at% B, bal Ti. The powder may have particles that are
nearly identical in both size and sphericity and free of any
internal porosity. The powder particles may have a size in
the range of from 10 to 100 microns, although particle size
may vary depending on the specifications of the component to

be built.

[0013] The method used to form the turbine engine component
is a direct metal laser sintering technique. In this
technique, an apparatus to provide directed energy to melt the
gamma titanium aluminide powder is provided. The apparatus to
melt the gamma titanium aluminide powder could be any
commercially acceptable laser capable of melting the
aforementioned powder with or without preheating a powder bed.
The apparatus may also include a scanning control means
capable of tracing a programmed scan path so that only
selected portions of the gamma titanium aluminide powder are
melted. A particular example of a laser which can be used is
a continuous wave NArYAG laser with a beam diameter on the

order of 100 to 500 microns.

[0014] In employing the method, a vacuum atmosphere on the
order of 107 Torr may be created within a fabrication chamber
in step 104. Such a partial pressure atmosphere may be
achieved by evacuating the chamber to a high vacuum level in
the range of from 5 x 107’ to 1 x 107 Torr followed by a
backfill to partial pressure with an inert gas such as helium

or argon.

[0015] An apparatus for delivering the gamma titanium
aluminide powder into the chamber is provided. The powder
delivery apparatus may comprises part and feed side powder

cylinders, a powder delivery roller and associated actuators.

[0016] The gamma titanium aluminide powder is spread over a

target surface in the chamber in step 106. A directed energy
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beam is then provided by the laser in step 108. The energy
beam scans along a path having a desired configuration. The
energy beam melts the selected portion of the powder. 1In step
110, the energy beam is turned off and withdrawn, and the
gamma titanium aluminide re-solidifies. Another layer of
powder is then deposited and spread over the previous layer.
The additional layer is then melted along with a portion of
the previous layer. As shown in box 112 of the FIGURE, the
steps of depositing and spreading the powder, melting the
powder, and re-solidifying the gamma titanium aluminide are
repeated until the desired turbine engine component, such as a

vane, is formed layer by layer.

[0017] The method described herein allows the fabrication

of a turbine engine component in a shorter time period.

[0018] The use of a gamma titanium aluminide as a vane
material allows for the case to be lighter in weight, while
improving performance. Gamma titanium aluminide is a material
which has a density which is about half that of a nickel
alloy.

[0019] There has been provided a process for manufacturing
a gamma titanium aluminide turbine component. While the
process for manufacturing the gamma titanium aluminide turbine
component has been described in the context of specific
embodiments thereof, other unforeseen alternatives,
modifications, and variations may become apparent to those
skilled in the art having read the foregoing description. It
is intended to embrace those alternatives, modifications, and
variations as fall within the broad scope of the appended

claims.
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WHAT IS CLAIMED IS:

1. A process for manufacturing a turbine engine component

comprising the steps cof:

providing a powder containing gamma titanium aluminide;

and

forming a turbine engine component from said powder using

a direct metal laser sintering technique.

2. The process of claim 1, wherein said forming step

comprises forming a turbine vane.

3. The process of claim 1, wherein said forming step
comprises spreading a layer of said gamma titanium
aluminide powder on a platform and directing an energy
beam onto selected areas of said gamma titanium aluminide

powder to thereby melt the powder.

4, The process of claim 3, wherein said forming step
further comprises re-solidifying said gamma titanium

aluminide by withdrawing said energy beam.

5. The process of claim 4, wherein said forming process
further comprises repeating said spreading, directing,
and re-solidying steps to build up layers forming said

turbine engine component.

6. The process of claim 1, wherein said powder providing

step comprises providing a powder of an alloy having a
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compesition consisting of 43.5 at% Al, 4.0 at% Nb, 1.0
at% Mo, 0.2 at% B, bal Ti.
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PROVIDE POWDER CONTAINING

102 —— GAMMA TITANIUM ALUMINIDE
104 —— CREATE VACUUM ATMOSPHERE
106 —— SPREAD POWER OVER TARGET
108 APPLY LASER BEAM TO MELT
POWDER
RESOLIDIFY GAMMA TITANIUM
110 ALUMINIDE

SPREADING POWDER, MELTING,
112 — AND RE-SOLIDIFYING REPEATED
UNTIL COMPONENT IS FORMED
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