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Structure Design of Curved Profile Zigzag Shroud Based on Topology Optimization
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(1. School of Energy and Power Engineering, Beihang University,, Beijing 100191, China;
2. Collaborative Innovation Center for Advanced Aero—Engine,Beijing 100191, China)

Abstract: In view of the structural design problem of the light—weight special—shaped shroud,the contour cutting principle of the
zigzag shroud was put forward based on the structural strength and the vibration analysis. The two—dimension resecting line of the zigzag
shroud was determined by the topology optimization. Through the finite element calculation,the influence of the optimized shroud on the
stress level and vibration characteristics of the typical parts of the blade disk structure was obtained. The results of static strength
calculation show that the Von—Mises stress decreases by 16.1% and 5.6% respectively at the junction between the blade and the upper and
lower listrium after the optimization of the shroud. The Von-Mises stress decreases by 24.5% at the "Z" notch of the shroud,and the weight
of the removed shroud accounts for 2.4% of the blade mass. The results of modal analysis and harmonic response analysis show that there is
no negative influence on the vibration characteristics of the blade disk structure after the optimization of the shroud,and the damping effect
of the shroud is guaranteed.
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