200205

Kffect of Shot Peening on Fatigue Performance of Gamma
Titanium Aluminides

Janmy Lindemann D Dan Roth—F‘agamsealmz) and Lothar Wagner])

1 Chair of Physical Metallurgy and Materials Technology, Technical University of Brandenburg at Cottbus, Cott-
bus, Germany )

2 Rolls-Royce Deutschland, Dahlewitz, Germany

1 Introduction

Gamma titanium aluminides are attractive candidates for application as blade material in the
high-pressure part of the compressor of gas turbines. Compared to the yield stress values at both
room temperature and the typical service temperature of 650 °C, the 107 cycles fatigue strengths
at these temperatures are extraordinarily high, particularly if related to the material’s density
being only half that of the commonly used Ni-superalloys [1, 2]. To further improve the fatigue
performance of y(TiAl), mechanical surface treatments such as shot peening or roller-burnis-
hing can be utilized. These treatments induce high dislocation densities owing to plastic defor-
mation in near-surface regions, change the surface topography and generate residual
compressive stresses. While the effect of process parameters of mechanical surface treatments
on fatigue in structural steels, aluminum and conventional titanium alloys was often studied, no
such information is available for gamma titanium aluminides. The present work is part of a pro-

ject which was undertaken to determine potential improvements in room and elevated tempera-

ture applications of y(TiAl) by shot peening.

2 Experimental

The y(TiAl) base ingot with the chemical composition Ti-47Al-3.7(Nb, Cr, Mn, S1)-0.5B was
received from Duriron (USA). The material was hipped, extruded and forged to turbine blades.
After forging, the turbine blades were heat treated to achieve fully lamellar microstructures.
Specimens for mechanical tests were machined from the turbine blade forgings with the load
axis in longitudinal blade direction (L) as indicated in Figure 1.

Tensile tests were performed on electropolished specimens having a gage length of 20 mm
and a gage diameter of 4 mm. The initial strain rate was 8.3 x 1074 57! . Compression lests were
done on Lylllldl](,dl sppumcns with a length of 8§ mm and a diameter of 4 mm. The initial strain

rate was 2.1 x 1077 §7', Fatigue tests were performed on hourglass shaped specimens with a

gage diameter of 2.5 mm in rotating beam loading (R = ~1). Some tests were also done on cy-
lmu ical circumferentially notched specimens having a notch fdc.t(n I, =1.7. The specimen geo-
metries Tor the various mechanical tests are illustrated in Figure

Shot peening was performed by means of an injector type system using spherical zirconia ba-
sed ceramic shot with an average diameter of 0.5 mm. The Almen intensity was varied from
0.08 to 0.40 mmN. All peening was done to full coverage.





















