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Material Identification and Chemistry (Wt. Percent).

Effect of Stressed Thermal Exposure on the Room
Temperature Transverse G.D. Properties of .050

Gage Duplex Annealed Ti RAl-1Mo-1V (Heat D-3457).

Effect of Stressed Thermal Exposure on the Room
Temperature Longitudinal 3.D. Properties of .200

Gage Duplex Annealed Ti 8Al-1Mo-1V (Heat D-4535).

Effect of Stressed Thermal Exposure on the Room
Temperature Transverse C.D. Properties of .750

Gage Ti 6A1-6V-2Sn (Heat D-8058).

Effect of Stressed Thermal Exposure on the Volume
Percentage Beta Phase Present in Ti 6Al-6V-2Sn
(Heat D-8058).

Effect of Stressed Thermal Exposure on the Room
Temperature Transverse G.D. Properties of .500

Gage Ti 4Al-3Mo-1V (Heat D-9484).

Effect of Stressed Thermal Exposure on the Room
Temperature Transverse G.D. Properties of .050

Gage Mill Annealed T{ 6A1-4V (Heat 291-279).

Effect of Stressed Thermal Exposure on the Room
Temperature Tranaverse G.D. Properties of .500

Gage Ti 6AL-4V ,
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ABSTRACT

\

Four commercial alloys - Ti 8Al-1Mo-1V, Ti 6A1-6V-2Sn, Ti 4Al-3Mo-1V,

and Ti 6Al-4V - hawé~been evaluated to determine the effect of SST
environmental conditions on mechanical properties. Test data for materials
subjected to stressed thermal exposures for times from 1000 hours to

30,000 hours are compared to as-heat treated properties for most of the
common heat treatment conditions (solution treated and overaged, mill
annealed and air cooled, and duplex annealed with air cooling) of these
alloys. It was found that of the alloys examined, only Ti 6Al-4V is not
detrimentally affected by the exposure conditions tested. The test results
indicate that furnace cooling (at B80°*F/hour to 800°F in this study) from
either the anncaling temperature or the aging - stabilization treatment
imparts the required metallurgical stability for SST usage of the other
three alloys - Ti 8Al-1Mo-1V, Ti 6A1-6V-2Sn, and Ti 4Al-3Mo-1V. Property
changes resulting from exposure are satisfactorily explained by changes

in microstructural features as determined using transmission electron
microscopy and X-ray diffraction.
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Electron micrograph showing the precipitation-iree
phase (at B) network in heat treated ~-STA-120
Ti 6Al-6V-25n. No exposure.
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No Failure

None Apparest

Not Recorded

1300°F/2Krs /ALy Cool

1300°F/28rs/Pee. Cool at B80°F/iir to B00°F then Air Cooled

1800°F/30Min/Alr Cool + 1625°F/1Hr/Water Quench +
1200°F/klirs /Alr Cool

1875°F/30 Min/Air Cool + 1725°F/30Min/Water Quench +
1050°?/8Hrs /Air Cool

1875°F/30Min/Air Cool + 1725°F/30Min/Water Quench +
1150°P/8Hrs /Alr Cool

1725°P/1Hr/Air Cool + 1150°F/BHrs/Air Cool

1680°F/1Hr/Water Quench + 1175°F/8Hre/Fce Cool at 80°F/Hr.
to 800°F then Air Cooled

1900°F/30Min/Air Cool + 1725°F/30Min/Water Quench +
1000°F/Ulirs /Air Cool

1900°F/30Min/Air Cool + 1725’?/3@11!/"&" Quench +
1250°F/klirs /Air Cool

1725°7/30Min/Alr Cool + 1250°F/kHrd/Asr Cool

1725°F/30Min/Alr Cool + 1250°F/klirs/Fce Cool at BO°F/Hr.
to B800°F then Air Cool
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