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Multidisciplinary design optimization of a cooling vane

SONG Ying-dong' , ZHANG Fu-jun'®, YUE Zhufeng®, CAI Xian-xin’
(1. College of Energy and Power Engineering ,

Nanjing University of Aeronautics and Astronautics, Nanjing 210016 ;

2. Engineering Mechanics Department , Northwestern Polytechnical University , Xi’an 710072 ;
3. China Aviation Powerplant Research Institute , Zhuzhou 412002)

Abstract : A multidisciplinary design optimization (MDO) procedure for a vane with jet

impinging cooling, film cooling of slots and holes, pin-fin array cooling was proposed in this

paper. The structure of the vane and the prediction method of heat transfer were discussed

and some of the formulas are presented. A mathematic model is established for multidiscipli-

nary design optimization of a vane. A vane of a gas turbine is taken as an example to be opti-

mized by using the procedure presented in this report. The obtained results show that the

presented procedure is efficient.

Key words : gas turbine; vane; cooling; multidisciplinary design optimization
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Modeling behavior of cross-ply ceramic matrix composites under
quasi-static loading

XU Ren-hong, SONG Ying-dong, LI Long-biao, SUN Zhi-gang

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics, Nanjing 210016 , China )

Abstract : The stress strain response of crossply fiberreinforced ceramic composites
laminates under quasi-static loading was discussed by using a micromechanical approach. The
cross-ply modified shear lag model was used to analyze the micro stress field of the damage
composites. The critical matrix strain energy criterion and the Nair de-bond criterion were
used to determine the matrix crack spacing and interface de-bonded length. At last, the ten-
sile stress - strain curves were modeled by combining laminated shear-lag theory and failure

criterion. The results from the present analysis match well with experimental data.

Key words : ceramic matrix composites; cross-ply laminate ; shear-lag theory;
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Application of level set method in microstructure
optimization of multiphase material

SUN Jie, SONG Ying-dong, SUN Zhi-gang , GAO Xi-guang

(College of Energy and Power Engineering,
Nanjing University of Aeronautics and Astronautics , Nanjing 210016 , China)

Abstract : Topological microstructure and macro-mechanic performance of multiphase
materials were combined using high-fidelity generalized method of cell (HF GMC) , so a single
cell was dispersed into finite elements; the presence or otherwise of the microstructure was
described by materials in the elements, and topological optimization of discrete variables was
transferred into continuous variables’ shape optimization , thus achieving microstructure op-
timization of multiphase materials. The microstructure of a multiphase material was opti-
mized , and property of auxetic performance was obtained, helping to prove the validity of
this method.

Key words : multiphase materials; microstructure; level set method;

generalized method of cell
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