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A Study on the Maximum Target Distance Using a
Flight Simulator of Glide-Type Ammunition

Seung-je Shin*, Whan-Woo Kim""

ABSTRACT

When the new ammunition is designed, it is necessary to confirm in advance how long the target
distance is depends on the shape and weight of the designed ammunition. Therefore we can use commercial
software such as PRODAS to predict the target distance in the design stage. This commercial software
has aerodynamic data for various ammunition shape and calculates the target range by calculating the
kinetic equations of the ammunition using the aerodynamic data most similar to the designed ammunition.
The ammunition for predicting the target distance through software such as PRODAS is a non—guided
ammunition that has no control after launch but the glide type ammunition is guided and control
ammunition. So it is predicts the state of ammunition after the launch. A new type of simulator is needed
to analyze the maximum range and to verify the onboard guided and control algorithm. The simulator
constructed in this paper is an optimized simulator for glide type ammunition. Unlike unmanned aircraft
and guided missiles. The rotation characteristics of the ammunition are considered and the navigation
initialization algorithm is applied. The constructed simulator confirmed the performance by performing
maximum range analysis of glide type ammunition.
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Fig. 1. Operation concept of glide—type ammunition,
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Fig. 2. Basic System Configuration.
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Fig. 3. Aerodynamic database according to ammunition shape.
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Table 1. Sensor error and parameter setting

=AY ZAHE A7 701

Sensor Variable Value
Output time interval 0.01s
Acceleration error [0.3 0.3 0.3] m/s/s
IMU Acceleration bias rand([-0.1g, 0.1g]) m/s/s
Gyro error [0.03 0.03 0.03] rad/s
Gyro bias rand([-0.5, 0.5]) deg/s
Output time interval 0.1s
GPS Position error [5.0 50 7.07] m
Velocity error [0.5 05 0.707] m/s
Time delay 1 sample
Output time interval 0.01s
Geomagnetic sensor Error [1000 1000 1000] nT
Bias [10 -20 15] nT
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Table 2. Parameters of control model

Variable Value

Natural Frequency 100 rad/s
Damping ratio 05

Max. Steering deflection 30 deg
Min. Steering deflection -30 deg
Max. Time ratio 150 deg/s
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Fig. 4. Integrated Simulation Model,
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Table 3, Maximum target distance according to the launch angle when flying straight

Velocity Angle 800 mil 900 mil 1000 mil 1100 mil
550 m/s 394 Km 122 Km 458 Km 472 Km
650 m/s 467 Km 526 Km 562 Km 607 Km
800 m/s 649 Km 710 Km 745 Km 798 Km
900 m/s 738 Km 86.0 Km 872 Km 866 Km

Table 4, Maximum target distance according to the launch angle condition in front quasi—vertical hitting angle

Velocity Angle 800 mil 900 mil 1000 mil 1100 mil
550 m/s 26.6 Km 277 Km 31.1 Km 33.3 Km
650 m/s 355 Km 38.8 Km 43.3 Km 46.6 Km
800 m/s 477 Km 55.5 Km 62.1 Km 66.6 Km
900 m/s 59.9 Km 76.5 Km 78.8 Km 77,7 Km
Table 5. Maximum target distance by rear—side quasi—perpendicular hitting angle
Veloclty Angle 800 mil 900 mil 1000 mil 1100 mil
550 m/s - - -
650 m/s - - 23.1 Km 240 Km
800 m/s 259 Km 25.9 Km 29.8 Km 32.8 Km
900 m/s 33.7 Km 44.2 Km 46.3 Km 45.3 Km
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