
3Xfect of Shot Peening on Fatigue Performance of Gamma 
' Wanium Aluminides 

Gamnla titaniunl aluminides are ;ittractive c;~ncIitlates Sos application as blade material in the 
high-prcsssure part ol'thc coinpressor of gas turbines. Compared to the yield stress values at both 

7 room temperature and the typical service tcnlper;~tirre 01'650 "C, the 10 cyclcs fatigue strengths 
at these temperatures are extraol-dinarily high, particularly i r rrlatcd to the ~witr~- ia l ' s  density 
being only half that of the commonly ~rsecl Ni-supelxlloys 1 I ,  2 1. '1'0 ii~rtller impsovc: tlic f a t i g ~ ~ e  
pcri'ormmce of :/(TiAI). mechanical surl'acc treatiiicnls s~lch as shot peening or rollc~~-bu~.nis- 
hing can bc ittilizcd, l'licsc tritntniciits induce high ciislocntioii densities owing to plastic clefor- 
matiotl 111 ticar-sul-lace regions, change the surface topography and generate residual 
cnmpsessi\ie stresses. While the el'feci of process partuneters of' ~nechmical surl'ace treatments 
on Ibtigue in structural steels, a lu i~ inum and  conventional tilanium alloys was often studied, no 
such inf'ormation is available Ibr gamma Litnniim i~llrininidcs. The p ~ s c n t  work is part oi'a pro- 
ject ~ ~ h i c l ~  was ~mdertal\;cn to dete~-mi~ir_. potential irnprovcnients i n  room and elevatcd tern1~e1-a- 
1i1re applications of y('l'iA1) by shot pccning. 

2 Experimental 

Thc y(TiAl) base ingot with the chemical composition Ti-UA1-3.7(Nb, Cr, Mn, Si)-O.SB was 
received li.0111 Dur i s~n  (USA). The material ivas hipped, cstruded and forged to tul-kine blades. 
Aster forgmg, tlic tut-binc blades wcrc lieat trcnted to achieve fully lamellar ~ l ~ i c r o s t ~ - ~ ~ c t ~ ~ l - c s .  
Specinlens !or meclinnical tests u7ere macliined from the turbine blade forgings with the load 
axis in loligitrtdinal blade direction (L) as indicated in Figure 1 .  

rTe~~siIe tests were pr=rf'o~.~neci on electropolished specimens having 11 gage length of 20 111111 

;llid a gage cli anlcter ol. 4 mm. Thc illitiill strain was 8.3 x I o - ~  s-I. C o n q ~ r e s s i ~ l ~  tests wcsc 
done on cylindrical spccimcns with Icngtl~ of 8 11lm and a ciimlctcs of 3 mrn. The initial iirain 
ratc was 2 1 x 10-' s-I . Fatigue tests wrse perforiiied on 11ou1-glass shaped specimens with a 
gage diameter of' 3.5 111111 it1 rotating beml loading (I? = -1 ). Some tests were also done 011 cy- 
linct~-ical circuil-1i'erenti;~lly notchcd s l ~ e c i ~ n c ~ ~ s  having a liofcti factor /cL = 1.7. 'Tlic specirl~cn geo- 
mctrics for thc \/arioi~s mec1imic;d tests arc ~ ~ I L I s ~ I - ~ ~ c c ~  in t;igirrc 2. 

Shot peening wis  pesf'ot-mcd by meam of an iti.jector type system ucing spl~ericd zit-conia ba- 
sed ceramic shot with an avenge diameter of' 0.5 mm. The Almen intensity was varied f~-0111 
0.08 to 0.40 mmN. All peening was c1011c to f'ull coverage. 














