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Effects of Different Centrifugal Casting Methods on TiAl Alloy Turbocharger Forming
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Abstract ; Numerical simulation was utilized to investigate the influence of different centrifugal casting methods on
TiAl alloy turbocharger forming, and the formation of TiAl alloy turbocharger with centrifugal top injection,
centrifugal side injection and centrifugal bottom injection was analyzed according to the melt filling characteristics
and melt filling temperature. The results indicate that centrifugal top injection has a better melt filling stability,
and gas is discharged completely from the turbocharger cavity, and temperature decrease is less during filling,
which is the most conducive to the formation of TiAl alloy turbocharger. The melt filling stability of centrifugal
side injection also has a better melt filling stability, however, the gas is vented to the tip of the blade where the
vent is difficult to open, meanwhile the melt temperature is lower at the last filling position, and the melt filling
temperature difference between different blades is high, which is not conducive to TiAl alloy turbocharger forma-
tion. The centrifugal bottom injection has desirable melt filling stability, and the gas is discharged to the top of
the turbocharger where the vent is easy to open, and the melt filling temperature is lower while the temperature
difference between different blades is slight, which is suitable for TiAl alloy turbocharger formation under higher
pouring temperature or shell preheating temperature. Well-formed TiAl alloy turbochargers were manufactured

by actual casting test with centrifugal top injection.
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Fig.1 Three-dimensional model of gating system for turbocharge by different pouring methods
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Tab.1 Thermophysical parameters of TiAl alloy and yttrium oxide shell
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Fig.2 Filling temperature filed of TiAl turbocharge castings with centrifugal top injection
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Fig.3 Filling temperature filed in front position of TiAl turbocharge castings with centrifugal side injection
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Fig.4 Filling temperature filed in rear position of TiAl turbocharge castings with centrifugal side injection
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Filling temperature filed in upper position of TiAl turbocharge castings with centrifugal side injection
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Fig.6 Filling temperature filed in lower position of TiAl turbocharge castings with centrifugal side injection
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Fig.7 Filling temperature filed of TiAl turbocharge castings with centrifugal bottom injection lateral runners placing clockwise
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Fig.8 Filling temperature filed of TiAl turbocharge castings with centrifugal bottom injection lateral runners placing counter clockwise
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Microstructure and Properties of Pure Tungsten and Tungsten Copper

Composites by Laser Additive Manufacturing
Deng Cheng', Jiang Menglong ', Zhou Shengfeng *'*

(1.School of Mechanical and Automotive Engineering, South China University of Technology;
2.Institute of Advanced Wear & Corrosion Resistance and Functional Materials, Jinan University;
3.Wuhan National Laboratory for Optoelectronics (WNLQO), Huazhong University of Science and Technology.)
Abstract ;: Pure tungsten and tungsten copper composites were fabricated by laser additive manufacturing. The sur-
face morphology, microstructure and hardness were characterized by optical microscopy, scanning electron micro-
scope and Vickers hardness tester. The influence of parameters, including powder characteristics, laser power,
scanning speed and layer thickness on the microstructure and mechanical properties of pure tungsten parts, as
well as the interface bonding of tungsten copper composites were systematically analyzed. Pure tungsten parts
with relative density up to 97.66 % and hardness up to 486.23 HV were produced, and tungsten copper composites

with desirable interface bonding were obtained by optimizing the processing parameters.
Key Words: Laser Additive Manufacturing, Pure Tungsten, Tungsten Copper Composites, Microstructure, Proper-

ties
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