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Development of Titanium Aluminide Alloy with Good High

Temperature Properties for Turbine Wheel

Yoshihiko Koyanagi, Yoshinori Sumi, and Hiroyuki Takabayashi

Synopsis

Recently, exhaust gas temperature of a gasoline engine is rising over 1000 U to improve fuel consumption and reduce toxic
gases by stoichiometric combustion. TiAl alloy has been already recognized to be adequate for a turbine wheel of turbocharger
in both gasoline and diesel engines for its lightweight and good heat-resistance.

A new TiAl alloy, DAT-TA3 (Ti-31.841-7.5Nb-1.0Cr-0.35Si-0.1C mass%), with good high temperature properties was developed
for turbine wheels. It has been verified that DAT-TA3 has higher creep strength than that of our previous developed alloy, DAT-
TA2(Ti-31.841-7.5Nb-1.0Cr-0.55i-0.03C mass%), and good manufacturability for mass production. DAT-TA3 turbine wheel has

been already evaluated by some customers.
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Table 1. Chemical composition of developed titanium aluminide alloys (mass%).

Material Ti Al Nb Cr Si C
DAT-TA1 Bal 33.5 4.8 1.0 0.20 -
DAT-TA2 Bal 31.8 7.5 1.0 0.50 0.03
DAT-TA3 Bal 31.8 7.5 1.0 0.35 0.10

(a) DAT-TA3

(b) DAT-TA2

50 um =+

" (c) DAT=TAT

Fig. 1. Microstructures of (a) DAT-TA3, (b) DAT-TA2 and (c) DAT-TA1 in as-cast ing condition.
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Fig. 2. Tensile properties at elaveted tempertures.
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Fig. 3. Creep rupture property.
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Fig. 4. Rotating bending fatigue property at high

temperature.
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Fig. 5. Low cycle fatigue property at 800 °C.
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Fig. 6. Mass change after cyclic oxidation test in air.
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Fig. 7. Estimated service exhaust gas temperature of

various turbine wheel materials.
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