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Original idea from Charles H. King & Harold L. Federow 

 
When we were kids (even now, if truth be told) we thought 
it great fun to shuffle our way across a rug and hold out 
our fingers, sometimes with a key in it, and watch the 
spark jump across to a piece of metal or light switch.  If 
you happen to have your radio on, you will hear a hiss of 
static.  The process of charging your body is called 
triboelectric, or frictional charging.  It results from the fact 
your shoes will rub charges off the rug.  The length of the 
spark, and the amount of radio static, depends on such 
things as the composition of the sole of your shoe, the rug 
material, the temperature and humidity of the space you 
are in, whether you have something pointed, like a key or 
knife, or something rounded, like your finger, etc. 
 
Airplanes also become charged.  In many ways the process is similar to what happens when you make 
a spark on a rug.  And, one of the effects is the same - static on radios.  As will be seen, this is called 
P-(precipitation) static; this article describes how Boeing controls the effects of P-static.  The 
phenomenon of P-static is more prevelant during winter. 

 
PRECIPITATION STATIC 
 
The basic process of frictional charging occurs when two dissimilar materials rub against each other.  
Electrons are transferred to one material, which acquires a negative charge.  The other material 
acquires a positive charge.  One familiar example of this is the static cling of clothes in a dryer.  If they 
are separated rapidly enough, each will keep the charge. 
 
You might not think an airplane could become charged - What, after all, is the material it rubs against?  
The answer is particulate matter suspended in the air.  As particles hit the aircraft, they frequently 
transfer a charge to it.  These particles are often water, snow or ice, hence the name precipitation, or   
P-, static.  Static refers to the effects on the aircraft radios.  This is one source of the static on your 
home or car radio during rain or snow. 
 
As Figure 1 shows, the fuselage, 
wing and tail planes of the aircraft 
provide a conductive path from the 
point of 
 
impact of the particles to points at 
which the electrons can leave the 
aircraft.  Anything which causes 
charge to build up along this path 
can lead to radio noise interference.  
Suppose that there is break in this  
conductive path.   
 
Electrons will accumulate until there is enough voltage to cause a spark across the break.  The spark 
will cause static on some of the radios.  Static may also occur if the charge is sufficient to cause 
electrical breakdown of the air at extremities of the aircraft where the electric field, or voltage gradient, 
is sufficiently large.  This is called corona. 
 
 

PRECIPITATION STATIC 

 

 
 Figure 1. Graphic depiction of charging of an airplane 
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Non-conductors, or dielectrics, anywhere on the aircraft can also accumulate charge.  They will 
discharge either into the air or, possibly, may spark to surrounding metal.  One example of this is 
charging of front cockpit windows.  Usually, they discharge by streamers.  However, some large 
windows have a conductive heater element underneath a thin dielectric outer ply.  In this situation, 
discharge can be to the conductive heating layer, possibly fracturing the thin outer layer or upsetting 
the circuits supplying current to the heater. 
 
One last area of concern for static is in the passenger compartment.  At higher altitudes, the air is 
typically dry.  In moving up and down the aisles, flight attendants and passengers can pick up a charge 
in the same way as on any other rug.  In an airplane this is controlled by coating the rug with a 
conductive solution and/or with fine wires woven into the carpet.  This is more an annoyance than a 
problem. 
 
 
ENGINEERING DESIGN FOR P-STATIC PROTECTION 
 

One of the factors affecting charge accumulation and, 
therefore, P-static, is the radius of curvature of external 
objects.  Just as with the difference between the spark from 
your finger and a spark to a key, a narrower, sharper object 
has a higher electric field and will go into corona faster.  The 
charge builds up on the leading edges of the aircraft, since 
most of the particle impact is there.  The corona will occur, 
though, on the trailing edges or wing tips since these are the 
most pointed areas.  Similarly, it will occur at stabilizer tips.  To 
alleviate the problem, Boeing adds static dischargers to 

appropriate parts of the aircraft. (See Figure 2.) These are high 
resistance shafts, about the size of a pencil, tipped by a sharp 
conductive point; they are connected to the aircraft at the shaft 

end. (See Figure 3.) These devices bleed off 
the charge on the aircraft without producing 
static noise. (Operators should consult the 
Minimum Equipment List to determine the 
requirement for static dischargers and the 
appropriate maintenance manual section for 
their installation.) 
 
Another important method for control of 
charge accumulation is to ensure proper 
bonding between otherwise electrically  
isolated parts.  One example is the radome in the nose of the aircraft.  Radomes are dielectrics (non-
conductors), otherwise they would affect the radar and other communication antennas in the nose.  For 
protection against lightning there are conductive diverter strips on the radome. (See Figure 4.) As long 
as there is a good bond connecting these strips to the aircraft fuselage, no problem arises.  However, 
should the bond to structure be lost, accumulated charges on that strip can cause arcing to the 
fuselage and become a major P-static noise source. 
 
A related problem manifests when static charge accumulates on the dielectric radome.  The charge can 
then arc to the diverter strips.  Again, this can cause a great deal of static.  One example of this 
problem, which is worse on smaller planes, occurred in Alaska, where there is a much greater reliance 
on use of Automatic Directions Finders (ADF's) to aid in landing.  The problem would occur when the 
landing path included an ice fog.  When traveling through the ice fog, enough P-static was generated to 
render the ADF useless.  The solution was rather simple - a high surface resistance paint 
(approximately 10 megohms/square) was applied to the nose.   
 
 

 

Figure 2. Static dischargers on the wing tip    
of a B757 

 

 Figure 3. Cross section of a static discharger 
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This provided sufficient conductive path to prevent high charge build-up, while not appreciably affecting 
the radome's electromagnetic performance.  One question that might occur to the reader at this point is 
whether the increased use of composites on aircraft worsens the P-static problem.  These same 
protection methods apply to conductive composites. 
 
 
EFFECTS OF P-STATIC 
 
The major effect of P-static is to cause 
interference, or static, on aircraft radios.  In 
some instances the noise generated can 
render the system useless for a short time.  
The noise occurs occasionally in the VHF 
band, from about 30 to 300 MegaHertz (MHz), 
but is worse at lower frequencies below a few 
MHz, including the HF band and the Automatic 
Direction Finder (ADF) frequencies.   
The problem is especially severe in these 
bands since the airframe is a major portion of 
the antenna, and resonates at these 
frequencies. 
 
 
SOLVING P-STATIC PROBLEMS 
 

When P-static problems occur, they can be difficult to trace.  
One example of the difficulty of tracing involved the water 
drain mast. (See Figure 5.) On a new installation a drain 
mast was mounted on a fiberglass fairing fairly close to a 
VHF blade antenna. (See Figure 6.) In the past, this mast 
was normally mounted directly to an aluminum fuselage.  
With the new mast, the need for bonding the outer 
aerodynamic casting was overlooked.  The heated inner core 
was, however, bonded as required.  In flight, the heater 
caused the 
inner core to 
expand and 
lift itself off 
the casting.  
Once off the 

casting, the casting was   no longer grounded.  Since 
it was in the airstream, it would become charged and, 
eventually, spark.  This caused excessive noise in the 
VHF radios.  On the ground, the heater was off, the 
core contracted and was in contact with the casting, 
which then appeared grounded.  The source of static 
was very difficult to locate.  Once found, though, the 
solution was merely to install a bonding jumper. One 
of the more humorous problems turned up in an 
electronic control unit used to flush toilets in the 
lavatories.  Flushing occurred when people moved around in the lavatory.  It happened only in flight, 
when there was low humidity.  This, of course, suggested some effect of static charging.  The solution 
was to ground the flush handle and install some protective circuitry. 
 

 

 Figure 4. Diverter strips on 737 radome 

 

 

Figure 5. Water drain mast 

 Figure 6.  Water drain mast & VHF blade antenna 
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MAINTAINING PROTECTION 
 
It is important to remember that P-static is usually more a 
nuisance than a safety problem.  Ensuring continued 
protection is fairly simple; the means of controlling it are 
well understood. For example, if an airplane has been 
struck by lightning, visually check the static dischargers.  If 
there is any discoloration, the discharger should be 
replaced. Similarly, bonds and grounds should be 
maintained and inspected. (See Figure 7.) Broken straps 
should be replaced.  If they are removed for some 
maintenance, ensure that they are replaced. 
 
To supplement visual checks, an ohm-meter should be 
used.  For example, measuring the resistance between a 
radome diverter strip and the structure will indicate whether 
the strip is properly bonded or not - a high resistance 
reading indicates an open path that must be fixed. (See 
maintenance manual subject relating to electrical bonding.) 
 
Even though all the checks are performed and bonds/grounds maintained, P-static may still occur.  
Noise sources can be very difficult to locate, as in the example of the water drain mast.  Boeing 
Commercial Airplanes has equipment to assist in locating the problem.  The equipment sweeps charge 
along the aircraft while the affected radio is monitored.  This permits location of the static source. 
 
 
SUMMARY 
 
We began with sparks from a finger.  When children have spark fights with each other on rugs or other 
suitable surface, what is usually experienced is minor discomfort.  However, with aircraft, the problem 
may be more serious: communications and navigation systems could be impaired during landing 
maneuvers. 
 

P-static is well understood, as are the techniques for controlling it.  Appropriate use of conductive paint, 
static dischargers and bonding techniques will eliminate the problem for the majority of charging 
situations. 
 
 

 

Figure 7 : Typical bonding strap in the flap of a 
Boeing 737 


