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Objectives
• Determine decoy rate of single flare.
• Examine impact of total flare quantity.
• Examine impact of cycle intervals.
• Examine impact of flares per cycle.
• Determine optimal flare program.
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1.  Objective


Hornet Flare Effectiveness Study, v. 2.0


Purpose
This study examined the performance of 
flares from the Eagle Dynamics F/A-18C 
Hornet against infrared (IR) surface-to-air 
missile (SAM) systems and determine an 
optimal flare pattern.


Flare decoying a missile
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2. Methodology 


Hornet Flare Effectiveness Study, v. 2.0


Assumptions
• All missile shots are equal.
• Aspect angle does not impact 


missile tracking performance.
• Maneuvers would be included 


with flares in game.
• All IR missiles handle flares 


the same.
•  The dispensing bucket does 


not impact decoy rate.  


The focus of this study is the effectiveness 
of reactive flares to decoy IR SAMs. IR SAM 
engagements are complex and can be 
impacted by aircraft aspect angle, aircraft 
range, throttle level, and environmental 
factors. These variables were kept as 
constant as possible to isolate flares as the 
determining factor in successfully decoying 
a threat missile.


For this test the aircraft flew a straight and 
level course at a constant speed in the same 
conditions. The only reaction to a missile 
launch was dispensing flares, and no 
maneuvers were incorporated. Multiple IR 
SAMs were deployed along the flight path to 
replicate a variety of engagements from 
multiple ranges and aspects. 


Terminology
Decoy: Missile broke track 
from aircraft to flare.
Cycle: Individual flare 
drops within a profile.
Dispense: A flare drop 
sequence.
Aspect Angle: Missiles 
perspective of aircraft.
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3. Background


Hornet Flare Effectiveness Study, v. 2.0


Hornet Flare Profiles
The Hornet can carry up to 120 flares, but is loaded with 
60 flares by default. The ALE-47 ARM page allows for 
specification of three parameters for dispensing flares via 
DDI input; FLAR, RPT, and INT.


FLAR (Flare): Number of flares dropped per cycle.
RPT (Repeat): Number of times a cycle will be run.
INT (Interval): Time between cycle repeats, in seconds.


ALE-47 ARM Page


RPT 
Select


INT 
Select


FLAR
Select


Decrease 
Selection


Increase 
Selection
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4. Test setup


Hornet Flare Effectiveness Study, v. 2.0


Aircraft Parameters


Aircraft 
Altitude ~4000 ft AGL


Aircraft Speed ~400 kts


Throttle Setting ~84%


Threat System


SAM SA-13


AI Level Average


Time of Day 8 AM


Test setup
The test aircraft was flown along a straight path 
through multiple IR SAM engagement zones. Flares 
were deployed once the missile had reached a 
steady guidance track on the aircraft.


Ten flare dispense profiles were tested against 
100 engagements each, with variable flares per 
cycle, cycle quantities, and cycle intervals. 


Test flight path
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5. Results 


Hornet Flare Effectiveness Study, v. 2.0


Decoy Rate: Percentage of missiles decoyed by flare 
profile.
Flares/Decoy: Average number of flares required to 
decoy a missile.  A measure of profile efficiency. 
Average Defeats: Average number of missile defeats 
with default flare quantity.


Flare Program Results


Profile
Program


(Flare/RPT/ INT)
Decoy 
Rate Flares/Decoy Average Defeats


1 1/1/N/A 11% 9 7


2 8/1/N/A 50% 16 4


3 2/4/0.5 45% 18 3


4 4/2/0.5 53% 15 4


5 2/4/0.25 51% 16 4


6 2/4/1.0 38% 21 3


7 10/1/N/A 43% 23 3


8 12/1/N/A 52% 23 3


9 2/5/0.5 52% 19 3
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5. Results 


Hornet Flare Effectiveness Study, v. 2.0


Decoy Rate: Percentage of missiles decoyed by flare 
profile.
Flares/Decoy: Average number of flares required to 
decoy a missile.  A measure of profile efficiency. 
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6. Observations


Hornet Flare Effectiveness Study, v. 2.0


Impact of total flare quantity on decoy rate: Programs 
2, 7, and 8 were used to examine impact of total flare 
quantity on decoy rate. Programs 2, 7, and 8 explored 
increasing the number of flares per cycle. The lower 
end of the flare count was set to eight flares based on 
previous testing. All flares were dropped in one cycle. 


There is no clear improvement in decoy rate with an 
increase in flare counts beyond eight flares. This is a 
departure from previous testing, which showed a clear 
improvement in decoy rate with increasing flare counts. 
The reason for this lack of improvement is unclear, but 
could potentially be related to the flares being bundled 
together in one cycle. After a certain amount of flares 
are dispensed together adding additional flares may 
not significantly alter the overall IR signature. 
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6. Observations


Hornet Flare Effectiveness Study, v. 2.0


Impact of cycle interval on decoy rate: Programs 3, 5, 
and 6 were examined for cycle interval impact on 
decoy rate. These samples had eight total flares 
dropped in increments of two flares dropped per cycle, 
repeated four times, with cycle interval times 
increasing. 


There is a clear decrease in effectiveness of the flare 
programs as cycle interval increases. During shorter 
range shots the increased time to complete the profile 
likely negatively impacts the success rate of the profile. 
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6. Observations


Hornet Flare Effectiveness Study, v. 2.0


Impact of flares per cycle on decoy rate: Programs 2, 3, 
and 4 were examined for impact of flares per cycle on 
decoy rate. These samples consisted of eight total 
flares dropped in profiles with increasing flares per 
cycle. Cycle Intervals were kept constant when it was 
required. 


There is not clear association for flares per cycle 
improving decoy rate. While there is an overall 
increasing trend in decoy rate with flares per cycle, the 
individual results don’t show a statistically significant 
trend. However, it is noted with profiles using 10 flaries 
there was a distinct improvement in decoy rate when 
flares are spread out instead of being dropped in a 
single cycle. 
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7. Conclusions


Hornet Flare Effectiveness Study, v. 2.0


Compared to previous testing, these is a lack of impact 
on overall profile effectiveness with increasing total 
flare counts. The time between cycles has a negative 
impact on profile effectiveness with increasing interval 
times resulting in lower decoy rates. There is tenuous 
improvement when more flares are released per cycle. 
However, it appears there is a limit to the number of 
flares per cycle that improve the decoy rate.


The optimal profile tested involved a program which 
dropped four flares per cycle, with two cycle per 
dispense. This profile had the highest decoy rate, the 
lowest flare/decoy ratio for profiles with >50% decoy 
rate, and has the highest average dispenses and 
average defeats. 


Several factors would likely improve the decoy rate 
against IR SAMs, though they were not tested in this 
study.
• Throttle chop prior to or while dispensing flares.
• Maneuvers while dispensing flares.
• Use of the sun to decoy missiles.


Optimal Profile Tested:
FLAR: 4
RPT: 2
INT: 0.5






