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ABSTRACT

An infrared-guided missile has been emerging as a major threat against combat aircraft due to its passive
guidance characteristics and with recent advances in stealth technology. Hence, the infrared stealth technology and
its effectiveness-evaluation technique become more significant than ever before. In this study, we applied missile
aerodynamics to lethal range calculation which allowed more precise prediction. CFD analyses were newly involved
in estimating drag force characteristics of an infrared-guided missile. Velocity profiles during flight period of the
missile were constructed utilizing these drag characteristics and then incorporated into our in-house code to predict
corresponding lethal ranges. The results showed that the present method can predict lethal range more appropriately
than the previous one with constant velocity profile. As one of the results, if a fighter gains altitude more which
reduces less drag of the attacking missile, then the lethal envelope increases significantly more compared to the

lock-on envelope.
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with and without considering drag force
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Table 1. Atmospheric conditions at different altitudes

5,000 m | 10,000 m | 15,000 m
Pressure 54050 Pa 26500 Pa 12100 Pa
Temperature 256 K 224 K 217 K

Table 2. Specifications of IR missile!®”

A 2 2t
Total weight 84.46 kg
Propellant weight 274 kg

Thrust 11.9 kN for 5.23 s
Flight time 60 s
- r
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Fig. 5. Mach number distribution around missile
at an altitude of 10,000 m
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Fig. 6. Drag coefficient of missile in different mach
numbers and altitudes
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Fig. 7. Missile velocity profile of different altitudes
with respect to time
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