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The preparation, deformation processing and mechanical testing of several
titanium aluminide alloys based on Ti.Al and TiAl were evaluated starting
vith preforms prepared from rotating eélectrode (REP) powders and cast
ingot. The following alloys, expressed in weight percent, were evaluated:
Ti.Al-base alloys, Ti-16A1-10Nb, Ti-12A1-19Nb, Ti-13A1-20Nb-0.2551; and
Tlil-hane alloys, Ti1-36A1-5Nb and Tl-]ZAl-SNh-SHVz:
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Spccial HIP canning procedures were evaluated and ceveloped 10 ininize
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{nclusion of hotn soluble and luscivbie wases and to avoid can=powder inter
action during the HIP Cvele whizh could produce crackins =t The cmsolidites
th

powders. Lrain sise atter various thermal treatments ro near the meiting
temperatures wis the mest signt!icant iadicaros of woreahilityv. lhe one ailov,

ledoAl=0D, eidith could ot be made icie 23N Si2¢

“

sice range, even arter arnnealing just Le.ow tlre re.ting tomperaliure, could 2ot
be successfully rolled. Althougn sigmiticant srain growth could he achieved
with the other allovs, excessive arain 47 "5 in both the powder and Cait pre-
forms was not conducive to suciessiul roiling.

Heated=-roll rolling with roll temperatures to 375 ( was used {or the majoric

of trisls. Sreakdown and finishing procedures were established for all ct the
alloys. The tinishing practices tor the TiAl-base allovs were establisned to
achieve a fine grain mirrostructure for supérplastic forming to facilitate con-
ventional roll forming. Rollinz ot the Till-base alloys was consistently sucs
cessful only with the Ti-12al-9%b=5W, wnich could be produced with an averace
arain size below 5 microns with the rolling conaitions evaluated. Evaluaticns
of conventicnal rolling of Ti-25A1-INb indicated that conventicnal rolling of
this allov was feasible.

The 0.05 to 0.06 inch thick Ti Al-alloy sheets produced during this program were
evaluated for roll forming at Battelle with rolls lLeated to 425 C ard for super-
plastic forming at Rockwe!ll Internetional. Roll forming in multiple passes was
successfully achieved when the sheet temperature did not ccol to below 3-0 C.
Superplastic forming of the Ti,Al-base alloys wvas successful; however, only the
two-phase (:2 + 8) alloys exhiBited m values in excess of 0.7 and up to 1.0.

Mechanical testing was pe.formed on tle allovs afte~ HIP arnd after various
thermomechanical treatments. No signilicant izprovement in lcw temperature
ductility was experienced with the processed shcet.

Data for this project were recorced in 3attelle's Labtoratory Record Pccks
Yo. 32112, 32671, and 32356.

T

ﬁ;f’ ;

S:J

SETUMTY CLASSIFICATION OF Tiis PAGE(%hen Dere Frtered)




















































































I ST R ST SR e g

———

.

B et w:"~ -

R —— —— —1

sy ey il e o S T,

Typical HIP Compacts from the Second HIP Series

Figure 3.
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Iypical HIF Compacts from the Second HIP Series

Figure 3.
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Four-High 16 x 24 Inch Heated Rolling Mill

Figure 4.
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