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Fig. 1 Schematic of kinematics of single crystal
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Tab.1 Parameters for model
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/K /s-1 /MPa /MPa /MPa /s

300 0.05 1.0 58.41 27.17 61.8 5.0X10Y 0.005
473 0.08 1.0 35.41 20.17 41.6 5.0X10 0.008
673 0.13 1.0 7.41 9.17 18.3 5.0x10° 0.01
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Fig. 2 Relationship between the elastic tensor

components and temperature
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A new aerodynamic noise model for aerodynamic optimization design

YU Pei-xun”', BAI Jun-giang', GUO Bo-zhi"*, HAN Xiao', HAN Shan-shan'
(1. Northwestern Polytechnic University, Xi’an 710072, China;
2. Shanghai Aircraft Design &. Research Institute, Shanghai 200233, China)

Abstract: A rapid prediction method of the aerodynamic noise is developed, which can be applied to the
aerodynamic optimization design of the wing or airfoil. The method uses Reynolds-averaged Navier-
Stokes equation with a two-equation turbulence model to include the effects of the lift coefficient, flow
three-dimensionality,and wing design parameters on the trailing-edge noise. These effects are not consid-
ered in the existing,semi-empirical noise prediction methods. While compared to DNS or acoustic analogy
method, the proposed noise metric is not the exact value of noise intensity, but it is a relative noise meas-
ure suitable for design studies. The new noise model is less expensive to the full-noise calculations done
with computational aerodynamic noise methods. The total sound pressure level (SPL) of the different
wings or airfoils and the change of the total SPL with the lift coefficient can be obtained by this method.
It can be easily applied to the airfoil/wing. The reliability of the method is validated by calculating and
analyzing the noise difference caused by the change of the geometric parameters or the free-stream condi-
tions and comparing the results with the results obtained by the ANOPP software and the Brooks. Final-

ly, Two-dimensional airfoils and three-dimension wing were computed to display the values of the meth-

od.

Key words: RANS equation; aerodynamic noise model; trailing-edge noise; optimization design; sound

pressure level
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A thermo-mechanical coupled model of single crystal for finite deformation

ZHAQO Dan, ZHU Yi-guo, HU Ping", ZHANG Wan-xi
(State Key Laboratory of Structural Analysis for Industrial Equipment, Faculty of Vehicle Engineering and Mechanics,
Dalian University of Technology,Dalian 116023, China)

Abstract: A thermo-mechanical coupled model based on thermodynamic theory is presented. The elastic
deformation gradient was chosen as the basic integration variable in this model. The effects of temper-
ature,temperature changing rate and dissipation of plastic deformation are considered in the finite de-
formation computation. Compared to the traditional algorithm with the elastic deformation gradient as its
basic variable, this model can reveal the thermal effects. An implicit integration method was chosen to en-
sure the numerical stability. The effects of different heating/cooling rates and strain rates on stress-
strain response of 1100 Al single crystal are computed. The results showed that this model can evaluate
the variation of anisotropy and stress-strain response for single crystal deformation with changing tem-

perature.

Key words: single crystal;crystal slip;finite deformation;thermal effects
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