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Effects of Centrifugal Casting Parameters on Shrinkage Porosity and Microstructure of
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Abstract: To achieve the synergistic control of low defects and high microstructural homogeneity in strut castings,
numerical simulations were conducted on titanium alloy struts during investment casting process using InteCAST soft-
ware. The evolution patterns of shrinkage porosity defects under varying shell preheating temperatures (25~300 C)
and centrifugal rotation speeds (60~180 r/min) were systematically analyzed, and reliability of simulation results was
further verified through X-ray inspection. Furthermore, metallographic statistical characterization was employed to
investigate the influence of process parameters on microstructural evolution. The results indicate that with shell preheat-
ing temperature of 200 °C and the centrifugal speed of 150 r/min, the strut castings exhibit minimized internal shrinkage
porosity defects and optimized microstructural uniformity, representing the optimal process parameters for strut casting.
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Tab.l1 Main chemical composition of ZTC4 alloy %

wy
Al \Y Si C O N H Fe Ti
6.40 3.98 0.02 0.014 0.17 0.006 0.002 0.06 £
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Fig.1 Product and 3D model of strut casting
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Fig.2 Designed diagram of gating system for strut casting
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Tab.2 Casting process scheme design for strut castings

45 O v/ (comin D) BFEFHRIE T,,,./C
1 180 25
2 150 25
3 120 25
4 90 25
5 60 25
6 180 100
7 150 100
8 120 100
9 90 100
10 60 100
11 180 200
12 150 200
13 120 200
14 90 200
15 60 200
16 180 300
17 150 300
18 120 300
19 90 300
20 60 300
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Fig.3 Sectioning position for microstructure characterization of

strut casting
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Fig.4 Influence of different casting processes on internal porosity
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Fig.5 Comparison between numerical simulation and X-ray
detection results for porosity defect distribution of strut casting at

different positions
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Fig.6  Grain morphologies of strut castings at position 3 under

different casting processes
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Fig.7 Influence of different casting processes on microstructure
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Fig.8 Grain morphologies of strut casting at different wall thickness areas under 150 r/min and 200 °C
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