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Aeroelastic Compatibility Substantiation of Aircraft External Stores
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ABSTRACT

The aeroelastic stability of a fighter type aircraft can be severly affected by the store
mass, aerodynamic characteristics, and store combinations. Hence, the stability for the all
store configurations must be substantiated before the aircraft in service. For the aeroelastic
analysis, the design data and information for the aircraft structure, mass distribution,
control surface characteristics, and external shape etc. are required. This is the reason that
the store compatibility substantiations by a third party are restricted. However, according
to the change of operational environment or the improvement of avionic technology, a
new external store is developed and it should be installed on an aircraft without the
support from the original supplier. This paper describe the process to substantiate the
aeroelastic compatibility between a new external store and an imported aircraft whose
design data is not available to a third party operating the aircraft.
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External Store Cormy
Process for an Imported Aircraft.

Fig. 1.

External Store Compatibility
Substantiation Process for an
Imported Aircraft
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Fig. 3. Accelerometer Geometry and
Coordination System
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Fig. 4. Reciprocity between Wing Port and
Wing Starboard
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Table 1. External Store Configurations

STATION LOADING

Station 1 2 3 4 5L 5

#1 St01 | St01 | St02 | Ept. Full
#2 St01 | St01 | St02 | Full Full
#3 Lau Lau St02 Full Full
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MODE 3: Symmetric wing torsion

Fig. 5. Natural Mode Shapes (Config. #1)
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Table 2. Normalized Natural Frequencies

Mode No. — Conflg;Qranons -
1 1.00 1.00 1.00
2 1.26 1.25 1.06
3 1.37 1.37 1.11
4 1.72 1.49 1.18
5 1.97 1.71 1.18
6 2.00 1.86 1.49
7 2.04 2.03 1.63
8 2.27 225 1.68
9 2.58 2.69 1.72
10 2.66 277 1.77
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Fig. 6. Simplified Dynamic Model for
Aeroelastic Analysis

Fig. 7. Unsteady Aerodynamic Panel
Model

Fig. 8. Surface Spline Results(1st
mode, Config. #1)
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