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Precise Forming and Metallurgical Defects of TiAl Low Pressure
Turbine Blade by Investment Casting
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ABSTRACT: The paper aims to study influences of different sprue and risers setting on forming of TiAl low pressure turbine
blades and the reasons for its metallurgical defects. The investment casting method was adopted and top gating system of gravity
casting was designed to carry out TiAl blade casting experiment with cold crucible induction melting furnace. Internal and ex-
ternal metallurgical defects were respectively inspected by visual inspection and X-ray inspection technology, and the cause of
defect formation was deduced by metal solidification theory analysis. It was evitable to prevent misrun cause of low melt fluidi-
ty and cracking cause of shrinkage stress by setting up reasonable gate and vent, and acquire complete blade casting. Hot spot
prone to form in the corner of the shroud and blade body during filling and solidification process, which lead to penetrating po-
rous defects. Carbon black brought by sintering of residual resin reacted with ZrO, in investment precoat, resulting in aggregat-
ed distribution of subsurface blowhole. Separation of the blade body and the mould caused by solidification shrinkage reduced

the ability of transverse cooling, leading to formation of surface porosity. Complete filling of TiAl blades can be achieved by
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reasonable setting of pouring system. While the control of porous defects is the key to further improve the quality of the blades.

KEY WORDS: investment casting; TiAl intermetallics; low pressure turbine blade; gravity casting; metallurgical defect
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