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Abstract

The strength analysis of double spoke turbine discs and traditional turbine discs was conducted
using Workbench commercial finite element analysis software. The results showed that double
spoke turbine discs have advantages in quality, but slightly inferior in strength to traditional tur-
bine discs. Next, a parameterized direct optimization method was used to optimize the structure
of double spoke turbine discs. The results showed that this optimization method improved the
weight and strength of double spoke turbine discs.
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Figure 1. UG model of integral turbine blades
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Table 1. Thermal properties of K418b material
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Figure 2. Temperature field of turbine disk
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Figure 3. Equivalent stress distribution of traditional turbine disk
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Figure 4. Equivalent stress distribution of double spoke turbine disk
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Figure 5. Flow chart of parameterized structure optimization method
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Figure 6. Characteristic parameters of double spoke turbine disk
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Table 3. Analysis and comparison of optimization results for double spoke turbine discs
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Figure 7. Strength analysis results of the original double spoke turbine disk (left) after optimization (right)
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