=2 E3EE 2011 FASEHE ==, pp.64~71

Fap) el 2

FERAENE

nEl3 -

5 Feda

Aeroelastic Analyses of Space Rocket Configuration
Considering Viscosity Effects

N

Yo-Han Kim

Key Words : Aeroelasitcity (3= &Hd3}), Space Rocket (

8}, Ze]E(Flutter), %-&<7(Transonic)

dadr. AEdt

and Dong-Hyun Kim

$-F2bALA)), Computational Fluid Dynamics (HAHR- <

ABSTRACT

In this study, steady and unsteady aerodynamic analyses of a huge rocket configuration have been
conducted in a transonic flow region. The launch vehicle structural response are coupled with the
transonic flow state transitions at the nose of the payload fairing. The developed fluid-structure cou-
pled analysis system is applied for aeroelastic computations combining computational structural dy-
namics(CSD), finite element method(FEM) and computational fluid dynamics(CFD) in the time

domain.

It can give very accurate and useful engineering data on the structural dynamic design of

advanced flight vehicles. For the nonlinear unsteady aerodynamics in high transonic flow region,

Navier-Stokes equations using the

configurations. Also,

structured grid system have been applied to the
it is typically shown that the current computation approach can vyield realistic

rocket

and practical results for rocket design and test engineers.
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(b) Surface grid of rocket
Fig. 3 Computational grid for the Atlas-Able 1V model.

ARNNNRNARRARRL

013 0.22 0.30 039 047 0.56 0.64 0.73 0.81 0.90 0.98 1.07 1.15

0130220300390470580840?3081 0900.9310?115

(b) o =6deg

Fig. 4 Longitudinal sectional Mach contour for the
Atlas-Able 1V configuration at M = 0.85.
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Fig. 5 Surface Mach contours for the Atlas-Able VI model
at M=0.85.
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and computations for the Atlas-Able IV model at M=0.85.
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Fig. 8 Finite element model for the Atlas-Able 1V model.
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Fig. 9 Thickness distribution for the Atlas-Able 1V model.
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Table 1 Material properties for the model.
No Young Poison Density
" | modulus(Pa) ratio (kg/m®)

1 4.5e10 0.3 388.6

2 1.0ell 0.3 1021

3 1.1el11 0.3 8620.7

Model: 5.05 Hz

Mode2: 11.64 Hz

Mode3: 38.67 Hz

Mode4: 55.37 Hz

Fig. 10 Natural vibration mode shapes for the model.
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Generalized Displacement
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Fig. 11 Generalized displacements for the model
(M=0.85, AOA = 6 deg).
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