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Structural optimization of turbine tenon/ mortise

YANG M irr chao, SUN Suya

( School of Aeronautic Science and Engineering,

Beijing University of Aeronautics and Astronautics, Beijing, 100191, ‘China)

Abstract: An integrated optimization design system for turbine/tenon/mortise has been
set up. In this system; contact elearance-was used for parametric modeling of turbine ten-
on/ mortise. Nonlinear ‘contact-method was-used for-analysis of finite element by the strong
commercial software\of ANSYS which could get objective and other stresses by secondary de-
velopment of language, Meanw hile;” multi-island genetic algorithm and sequential quadratic
programming were used for optimization in specified space. As a result, the maximal first
principal stress and von/mises stress decreased obviously under the condition of meeting the
geometry and-strength requirements. The system exhibits higher stability, feasibility and

efficiency for-engineering applications.

Key words: turbine; tenon; mortise; parametric modeling;

structural design optimization
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Table 1 Comparison of design variables before and after optimization

¥/ (%) 40.375 45 35 36. 96

H () 25.235 35 18 30.0
R e/ mm 0.45 0.8 0.3 0.6006
Rirough/ mm 0.4 0.8 0.3 0.6
F\iougn/ mm 0.4 1.5 0.2 1.15926
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