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Fig.1 Schematic of bottom vacuum suction casting
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Fig.2 Casting drawing of exhaust valve
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Fig.3 Morphologies of exhaust valve formed by vacuum suction casting: (a) external morphology, (b) internal morphology, and

(c, d) local amplification
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Table 1 Parameters of vacuum suction casting

Suction Differential
Sample ~ Metal mass/g diameter/mm pressure/MPa
I 200 4
I 200 3 0~0.05
11 300 3
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Fig.4 Exhaust valve | with various differential pressures: (a) 0 MPa, (b) 0.03 MPa, (c) 0.04 MPa, and (d) 0.05 MPa
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Fig.5 Exhaust valve Il with various differential pressures: (a) 0 MPa, (b) 0.03 MPa, (c) 0.04 MPa, and (d) 0.05 MPa
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Fig.6 Exhaust valve III with various differential pressures: (a) 0.03 MPa, (b) 0.04 MPa, and (c) 0.05 MPa
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Fig.7 Flow state of TiAl based alloy melt under 0.03 MPa
differential pressure for different time: (a) 0.03 s, (b) 0.08 s,
(c)0.155s,(d) 0.1 s,and (e) 0.2 s
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Fig.8 Metal distribution in crucible with different metal mass
when gas enters the mold under 0.03 MPa differential
pressure: (a) 100 g, (b) 200 g, and (c) 300 g
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Fig.9 Time of gas entering into mold with different diameters of

the suction hole under 0.03 MPa differential pressure
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Generation Reason and Elimination of Blowhole in Vacuum Suction Cast TiAl-based
Alloy Exhaust Valve

Han Baoshuai, Luo Liangshun, Meng Xianyu, Xue Xiang, Wang Liang, Su Yanqing, Guo Jingjie
(Harbin Institute of Technology, Harbin 150001, China)

Abstract: The generation mechanism of blowhole defects in TiAl-based alloy exhaust valve during the vacuum suction casting process
was analyzed. By comparing the morphology and distribution of void defects in TiAl-based alloy exhaust valve fabricated with different
process parameters, the type of void defects was identified as blowhole. The reason for the blowhole formation was determined by
calculating the fluid state of the alloy melt during the suction casting process with the aid of numerical simulation. By optimizing the
casting parameters in the process, the blowhole can be ultimately eliminated.
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