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Dynamic Analysis and Damage Study of Combat Aircraft
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Abstract: In modern warfare, air defense weapons become more advanced, which may make great threat to the
aircraft. It has become a non-negligible aspect during aircraft design to determine aircraft kill state and damage
criterion class under the hit of threats, Once aircraft is damaged with its wing, its mass and wing area will
change obviously, which may result in the changes in aerodynamic characteristics and the center of gravity.
These changes may be seriously harmful to the stability of the damaged aircraft. Considering this situation, a
combat aircraft is selected and its aerodynamic model in damage state is established. The effects of wing lost on
aircraft's weight, the center of gravity and wing area are analyzed. The changes of its aerodynamic characteris-
tics are calculated by establishment of the aerodynamic model. Based on these changes, the influences of aircraft
flight dynamics resulted from the damage are analyzed. And flight dynamics equations of damaged aircraft are
established, by which the duration of the aircraft out of control can be calculated, and the damage criterion class
of the aircraft is determined. The method can be used for analyzing aircraft kill state and determining damage
criterion class during aircraft design.
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Table 1 Definition of damage criterion class
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