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Scope

� Background

� Current Technologies

� Missile Countermeasure Techniques

� Emerging and Future Technologies

� Future Countermeasure Solutions

First of all I’ll cover the threat and the types of missiles that are currently
deployed today both in the well known conflict areas and the less talked about 
places - like Africa

I’ll then move on to the current technologies that exist in today’s flares, including 
the differing formats and types

I’ll cover what the missile manufacturers have done over the past few years to 
improve their missile countermeasures against flares dispensed by aircraft

That naturally then leads on to what we as flare manufacturers are doing to 
counter these missile improvements to ensure that the IR decoys we make give 
the aircraft the best chance of survival.

Finally, I will cover some of the ideas and technologies that are in the pipeline for 
the future to improve aircraft protection against these MANPADs



3

���������	

�

��������	�
�������
�����	���

Background

� IR threat been 
around since 
1970s

Coalition aircraft losses during Gulf War 1990-91
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� Asymmetric 
warfare – who has 
the missiles?

The IR threat has been around for nearly 40 years, and as can be seen by this 
graph, although a little dated it is clear that the IR MANPAD is still the most 
dangerous threat to aircraft. This threat has been partially negated by the 
improvement of precision guided munitions, which allow some aircraft to fly 
above the threat level, however, not so in the case of helicopters and around 
airfields – all aircraft have to take off and land! In fact the change to flying above 
the threat was conceived during the 1st Iraq War in 2001 when several aircraft 
were lost to IR SAMs at low level hence the drive to higher altitudes and more 
precise weapons. This has been seen in several conflicts including Kosovo, 
Bosnia, Iraq War No 2 and Afghanistan. However, it is important to note that 
sometimes you cannot fly above the threat level e.g. in Afghanistan where you 
could put a MANPAD on a 10,000 ft mountain and it is then capable of engaging 
aircraft well into the 30,000 ft range.

The numbers of different types of IR MANPADs are increasing all the time, a few 
of the most common examples are shown here but there are now Chinese and 
Iranian copies of the well known Russian missiles being touted for sale around 
the world. What this picture also shows is the nature of asymmetric warfare and 
that it is difficult to know who your enemy is.

This well known video shows how easily these missiles can be moved around the 
place and are available for use in a very short period of time



4

���������	

�

��������	�
�������
�����	���

Current Technologies

� Standard Flares

Magnesium

Teflon

Viton

Traditional flares are made from Magnesium, Teflon and Viton (MTV for short) 
have been around as long as the IR missiles and come in many different shapes 
and sizes to fit the multiplicity of dispenser types that are available. These types 
of flares are still very effective against the majority of IR guided missiles and in 
fact almost 100% effective against 1st generation missiles. The knack in getting 
the best out of these types of flares is to deploy them in timed sequences and 
testing these sequences from aircraft against the various seeker types with and 
without their CCMs active.



5

���������	

�

��������	�
�������
�����	���

Current Technologies

� Pyrophoric 
Flares - Liquid 
and Solid

A different type of material that can be used is in pyrophoric flares – it can be 
solid or liquid. The material ignites on contact with the oxygen enriched airstream 
providing an alternative IR source for the missile to lock on to. Again these 
decoys can come in may shapes and sizes to suit the appropriate dispenser. The 
main advantage of this type of material is that it is covert in nature due to the fact 
that it is not  a ball of flame producing only a faint rosy glow at night and 
effectively invisible to the naked eye during the day. Therefore the missile 
operator does not know whether the missile tone relates to the aircraft or the IR 
material. Due to the lower power levels in this type of material is generally used 
as a pre-emptive countermeasure (prior to lock on). However, with targets with 
small or IR suppressed signatures e.g. small helicopters; it could be used as a 
reactive countermeasure (post lock on)

This Infra Red video shows a fast jet dispensing a sequence of pyrophoric IR 
material made by Alloy Surfaces being dispensed from a BOL launcher – which is 
an adapted missile rail that is manufactured by SAAB Avitronics.
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Missile Countermeasure 
Techniques

� Newer missiles can 
recognise flares
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Enough about flares for the moment now let us look at some of the techniques 
that missile manufacturers use to negate the effect of the flares. Missile CCMs 
are numerical and varied ranging from cooling the seeker head to very 
complicated electronic circuits to try and render the flare ineffective. The first one 
I would like to discuss is the rise rate trigger. The missile senses the rapid rise 
rate of energy of the flare and compares it with an acceptable rise rate 
associated with that to be expected from an engine change of power settings. If 
this rise rate is exceeded then the missile kicks in a countermeasure – typically 
going into memory (closing its “eyes”) and then when it comes out of memory 
hopefully the flare is outside the field of view of the seeker but the aircraft is still 
in the seeker field of view.
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Missile Countermeasure 
Techniques

� Newer missiles can 
recognise flares
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Another technique used by some missiles take advantage of the fact that flares 
are generally fired rearwards and downwards from an aircraft, to ensure safe 
separation usually because of safety concerns. The flares separate increasingly 
downwards under gravity and rearwards due to lack of mass and velocity of the 
flare. A reject sector is created in the field of view of the missile which reduces 
the acceptability of a target IR source in this region and therefore in turn 
potentially ignores the flare. It also takes into account the rate of separation 
between the flare and the target aircraft which is also dependant on aspect.
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Missile Countermeasure 
Techniques
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The last but not least technique to mention is the 2 colour seeker which can 
spectrally discriminate between the decoy and the aircraft exhaust plume by 
comparing energy levels in 2 different parts of the IR waveband simultaneously. 
A typical MTV flare burns at 2000 deg C whereas an aircraft engine in the 600-
800 deg C range. The seeker compares the energies in these 2 bands and 
expects to see similar levels of energy in both measurement bands. If it does not 
match certain criteria then the flare is rejected as a non target.
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Emerging & Future Technologies

� Burn Profile Shaping

� Aerodynamic Flares
� Multispectral Flares

� Pyrophoric Flares

� Multi Shot Flares

� Thrusted Flares

� Smart Dispensers

We have looked at what the missile manufacturers can do now let’s look at what 
we, as flare manufacturers can do, from our side of the house

All these examples shown can improve a decoy’s success against the missile. 
Let’s take a look at each in turn
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Emerging & Future Technologies

� Burn Profile 
Shaping

��
	�
��	������

��
�	�
��
����
�

 
��	�
��
����
�
!�����
"�#��

����	$����%
& � ' (

&

�

'

(

Burn Profile shaping allows us to manipulate the flare energy over the time period 
it is burning. You can see from these graphs that the total energy produced by 
the flare (area under the curve) is the same, however the burn profiles are 
very different. The Red one shows a very fast rise with a short burn period – a 
typical profile for a fast jet where the flare separates from the aircraft quickly 
due to the speed of the aircraft hence the reason to get the energy level up as 
quickly as possible before it goes out of the field of view of the missile. The 
other 2 graphs show a variation on a theme. From a flare manufacture point 
of view we typically need to know the following information to build an 
effective flare:

1. What is the peak energy requirement?

2. How quickly do you want it – i.e. rise rate?

3. How long does the flare need to burn for?
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Emerging & Future Technologies

� Aerodynamic 
Flares

Aerodynamic flares have been developed and are designed to overcome those 
missiles which have a trajectory sensing characteristics or separation rate trigger. 
The aerodynamic nose, in combination with firing the flares forward from the 
aircraft, ensures that the flare separates from the aircraft more slowly in relative 
terms thus overcoming the missile’s CCM which is looking for a rearwards 
separation rate from the aircraft in relative terms. Generally this type of flare is 
only suitable for use on helicopters or slow moving transport aircraft because as 
the aircraft speed is increased the effect of the aerodynamic flare is reduced. 
Furthermore fitting forward facing dispensers on fast jets pose all sorts of 
problems not least the vibration associated with a fast flowing airstream entering 
an empty slot in a dispenser after the flare has been fired.
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Emerging & Future Technologies
� Multispectral 

Flares
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The solution to defeating the 2 colour missile is to use a material which is cooler 
burning than the traditional MTV flare. As can be seen on this graph of Power Vs 
Waveband the majority of the energy of an MTV flare is at the lower end of the IR 
waveband because it is burning at 2000 deg C whereas an aircraft engine 
burning at approx 700 deg C is higher up the waveband. The missile measures 
the energy in both the lo and hi bands simultaneously and compares the energy 
received. To defeat the missile more energy is required in the hi band than the lo 
band, which in turn necessitates the use of a cooler burning material
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Emerging & Future Technologies

� Multispectral 
Flares

MTV Flare           Multispectral Flare

These 2 videos show the effect of both MTV and Spectral flares against a 2 
colour missile. As can be seen from the first video the seeker stays firmly locked 
on to the helicopter engine – taking no notice of the MTV flare.

Now we move on to the 2nd video where a multispectral flare is dispensed. You 
notice that the flare burns less bright than the MTV flare as the material is much 
cooler and the missile seeker is defeated by the multispectral flare.
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Emerging & Future Technologies

� Pyrophoric Flares – Consumable Area 
Decoy (CAD) for Civil Aircraft (CIV-IR)

Another type of pyrophoric flare development uses a material that is totally 
consumed once it burns and similar to other pyrophoric materials is covert in 
nature. The CIV-IR countermeasure is being developed for use on commercial or 
special mission aircraft.

This IR video shows the CAD material being dispensed from a small business jet.
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Emerging & Future Technologies

� Multishot Flares

� 2 shot 1x1 flare

With all these different types of flares there is an opportunity to repackage the 
flares in different formats. The first example shows a modular expendable block 
with a combination of 2 different flare types pre packaged into a block format that 
can quickly fitted into a digitally capable dispenser. Differing quantities of flare 
types can be fitted into the block to cater for the differing threats.

In the second example the same idea is shown but with 2 flare payloads fitted 
into one flare case, this can be any combination of flare types e.g. MTV and 
Spectral, Spectral and Aerodynamic
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Emerging & Future Technologies

� Thrusted Flares – K7

Whereas the aerodynamic flare can be used for helicopters and slow moving 
aircraft; for fast jets a thrusted flare is required to get more forward speed on the 
flare. The K7 flare shown in the picture fits into a standard 2x1 flare case thus 
making it compatible with existing dispenser systems. Once ejected the fins erect 
and the flare is propelled forward from the dispense point for sufficient time to 
decoy the missile.

The first video shows visual footage of the flare being dispensed from an F-16. 
The aircraft is flying at 480 knots.

The second video is slow motion IR footage of another firing from an F-16
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Future Countermeasure Solutions

� Smart Dispensers –
with payload 
recognition and In 
Service surveillance 
capabilities

Finally I would like to talk about smart dispensers. As more varieties of flares are 
being introduced, there is a requirement to carry a cocktail of flares to defeat 
all the different threat types, therefore dispensers need to become smarter. 
Currently, dispensers cannot recognise which type of flares are loaded into 
which cell. Consequently, in order to release a flare cocktail in the right 
sequencer they must be loaded into the dispenser in the correct firing order.

In the future, dispensers will need to be able to recognise the different flare types 
as they are loaded into the dispenser to prevent incorrect loading patterns – I 
have seen it happen on several occasions. We, as flare manufacturers are 
also working towards putting an electronic chip into the flare so that it can 
communicate with a suitably modified dispenser to provide data such as:

1. Type of flare

2. No of hours flown

3. Date of Manufacture

4. Life Remaining

Just to mention a few. This will help the logisticians in maintaining their stockpile 
control.
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Summary

� Current MTV flares cannot defeat all threats

� MANPADs are still widely available

� A cocktail of flares is now required –
depending on the threat scenario

� The cat and mouse game continues

� Smart dispensers are required to 
dispense the correct sequence

In summary, there are still plenty of MANPAD threats out there in the world today 
and they are getting more sophisticated. Current MTV flares are not capable of 
defeating all of today’s threats and therefore a cocktail of flares is required, 
depending on the threat scenario. To take all these different types of flares, 
dispensers will need to be come smarter so that the correct sequence is 
dispensed even if a particular flare type fails to fire.

So the game goes on. I would like to thank you for listening and will now take any 
questions that you may have

Thank you


