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UT-2(A) Study of Microstructure and Mechanical Behavior of TiAl Alloys. 11X-SP173V 09/15/93 05/31/04
Performer Name and Address Principal Investigator(s)
The University of Tennessee P. K. Liaw
Department of Materials Science and Engineering
Knoxville, TN 37996-2200
BUDGET AND COST REPORT
Prior Year Funds [$K] 1
Total Current Year Commitment $K] 98
Projected Current Year Costs [$K] 98
o N D J F M A M J A S
Planned Costs 68 70 72 76 78 79 82 85 88
Actual Costs 70 71 72 74 76 78
Variance ®) @ 0 2 2 1 82 85 88 0 0 0
MILESTONE REPORT
Milestone Milestone Description Due Date Revised Completion
Designation Due Date Date
UT-2(A)-1 Review reference papers on the Ti-Al-Nb alloys. 08/15/03 08/15/03
UT-2(A)-2 Design the possible compositions of the Ti-Al-Nb-W-B alloys. 01/31/04 01/31/04
UT-2(A)-4 Heat treat the newly received Ti-Al-Nb-W-B alloys. 07/31/04
UT-2(A)-5 Investigate the microstructures of the heat-treated Ti - 44 at%Al - 8.5 at%Nb - 1.5 09/30/04
at%W - 0.05 at%B alloy.
UT-2(A)-6 Investigate the microstructures of the heat-treated newly received Ti-Al-Nb-W-B 12/31/04
alloys.
UT-2(A)-7 Study the mechanical and corrosion behavior of the heat-treated Ti - 44 at%Al - 04/30/05
8.5 at%Nb - 1.5 at%W - 0.05 at%B alloy at UT and ORNL.
UT-2(A)-8 Study the mechanical and corrosion behavior of the heat-treated newly received 08/31/05

Ti-Al-Nb-W-B alloys at UT and ORNL.




TECHNICAL HIGHLIGHTS

The TiAl intermetallic alloys with their low densities, improved oxidation resistances, good creep resistances, and high-temperature strengths made
them very attractive materials for high-temperature applications. Efforts to enhance the ductility, and refine the grain size in these materials have
focused on the addition of alloying elements. The addition of Nb provides the most effective method for improving the room-temperature ductilities,
fracture toughnesses, and oxidation resistances. The addition of W can result in an enhancement of mechanical properties, such as yield strengths,
ultimate tensile strengths, and the refinements in microstructures. The boron addition in lamellar TiAl alloys has a significant effect on
room-temperature tensile ductilities.

In the recent period of time, a literature survey on the relationship between the microstructure and the mechanical properties of the TiAl intermetallic
alloys, and the effect of additional elements, such as niobium, tungsten, and boron, on the microstructures and mechanical properties of the
intermetallic alloys have been conducted.

Heat treatments of the Ti - 44 at%Al - 8.5 at%Nb - 1.5 at%W - 0.05 at%B sample have been performed as follows: at 1,100C for 48 hrs; at 1,240C for
10 hrs; at 1,310C for 5 hrs; and at 1,400C for 2 hrs. Microstructures of the heat-treated samples are being investigated. Mechanical tests are being
planned.

Four newly fabricated materials have been received from Oak Ridge National Laboratory. These alloys are: Ti-45AI-7Nb-0.15B;
Ti-45AI-7Nb-0.15B-0.2W; Ti-45AI-7Nb-0.15B-0.4W; Ti-45AI-7Nb-0.15B-0.7W in atomic percent. Heat treatments of these alloys are planned to be
done in the near future.
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