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Introduction

Titanium-ruthenium-aluminum alloys constitute possible alternatives to more dense materials for aerospace materials and those used in other applications where weight savings are important.  Titanium-based alloys offer relatively low density and superior corrosion resistance. There are other interesting and compelling aspects to the alloys in this system.  Ruthenium is one of the most potent stabilizers known of the beta-titanium phase.  The Ti-Ru beta phase undergoes an order/disorder reaction which may be useful in controlling the properties of the alloy.  In addition, Ti-Ru-Al alloys also can be transformed martensitically to several different martensite structures, leading to control of the mechanical properties.

While the ternary phase diagram for this system has been largely determined, there is relatively little else known about the structure and properties of these alloys.  The purpose of this project is to characterize a series of Ti-Ru-Al alloys in order to evaluate their potential as high temperature materials.

Statement of work:

a. Choose a region of interest in the alloy system near the Ti corner.

b. Arc melt and heat treat a series of alloys.

c. Examine the resulting materials microscopically.

d. Determine the compositions of the phases present using SEM and other techniques.

e. Determine the crystallographic characteristics of the phases present using x-ray diffraction techniques

f. From the above results, choose promising alloys for high temperature tensile and fatigue testing and carry out these tests (at United Technologies Research Center).
g. Make a recommendation about the suitability of the alloys studied for high temperature applications.
