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Numerical Simulation of Stress in Investment Casting Titanium Alloy

Intermediate Casing
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Abstract: The numerical simulation of the stress of investment casting titanium alloy intermediate casing was car-
ried out by the ProCAST software, and the stress distribution of the castings during the process of vacuum cool-
ing, room temperature cooling, mold shell treatment and gating system treatment was analyzed. The simulation
results indicate that in the vacuum cooling and room temperature cooling stages, the filling process of the casting
is relatively smooth and stable, and the stress value is increased as the temperature decreases. When the castings
were cooled to room temperature, the effect of the shell on the stress distribution of the casting could be neglec-
ted, and the variation trend and law of the stress distribution of the casting has no more change.In the gating
stage, the stress distribution in the normal area of the front and rear end is more stable than that at the gate and
riser, and the round corner of the support plate suffers the main stress concentration.
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Fig.1 Schematic diagram of 3D model of intermediate casing
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Tab.1 Chemical composition of ZTC4 alloy %
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Fig.3 Filling process of titanium alloy intermediate casing with different pouring time
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Fig.4 Stress distribution of titanium alloy intermediate casing at different steps
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Fig.5 Initial temperature field of the intermediate casing in the

air-cooling stage at room temperature
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Tab.2 Statistics of initial temperatures in each area of
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Fig.6 Final temperature field of intermediate casing in the

air-coolingstage at room temperature
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Fig.7 Stress distribution of the intermediate casing at different time in the air-cooling stage at room temperature

the casting C
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Fig.8 Stress distribution of intermediate casing at different steps after mold shell treatment
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Fig.9 Stress distribution of intermediate casing on the

front-end surface
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Tab.3 Stress distribution statistics of titanium alloy intermediate

casing on front-end surface MPa
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WO 3885 312.9 336.1  383.8  268.3 337.9
IEH X 40.5 43.9 33.7 30.5 38.4 37.4
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Fig.10  Stress distribution of intermediate casing
on the rear face
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Tab.4 Stress distribution statistics of titanium alloy

intermediate casing on the rear surface MPa
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Fig.11 Stress distribution at R corner of intermediate casing

support plate as well as the inner and outer walls of the outer ring
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Tab.5 Stress distribution statistics of the titanium alloy

intermediate casing support plate at R corner as well as the

inner and outer walls of the outer ring MPa
i MR S " T "_U "V Rk
Q 312.5 135.7 163.6 394.2 260.1 253.2
R 226.5 205.3 138.6 83.4 124.3 155.6
S 188.9 397.9 279.6 100.9 248.1 243.1
T 285.3 307.4 160.5 148.1 217.1 223.7
U 240.2 215.6 179.6 56.3 106.1 159.6
\%4 97.9 112.3 84.9 148.8 121.6 113.1
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Fig.12 Schematic diagram of measuring point
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Tab.6 Comparison of experimental and simulation results

7 & N A7 5 45 R / MPa N IR 45 2R/ MPa w22/ %
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