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Investigation, Simulation and Comparison of the Effect of Electrostatic
Discharge (ESD) in Military Aircraft with Metal Body, Composite and
Combined Mode

Abstract

Operational sensitivities of military aircraft, deterrent measures in aircraft design to prevent the
accumulation of static charge on the surface of the aircraft or Electrostatic Discharge, is very necessary and
important. These include antistatic coatings, flame spraying, the use of carbon fiber composites, and
nanocomposites in aircraft fuselage design, and electrostatic dischargers. The aim of this article was to
investigate, simulate, and compare the effect of electrostatic discharge (ESD) in military aircraft with all-
metal, all-composite body and the combined state of several structures which by changing the material of
the Aircraft’s body and their effects, the level of the induced electric field, surface currents due to
electrostatic flux and radiation electromagnetic fields from the transient state of surface current will be
compared and examined in different parts of the military aircraft including: radar system, cabin and
electronic telecommunication systems, internal and external fuel tank.

Keywords: Static charge, Electrostatic discharge, Military aircraft, Composite, Radio frequency
interference
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' Electromagnetic/ Radio Frequency Interference
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Thermal Cond[W/K/m] 0.2 0.71
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Young's 25 B
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Probe Value
le+14
==« E-Field (Cabin)(Complex)

lerl2 Lol E-Field (External Fuel Tank)(Complex)

le+10 =+= E_Field (Internal Fuel Tank)(Complex)
£
-
=
@
=
2
]
8 ,,,,,,
2

R
25 30

Time / ns

O a1 Jole (SRSl Gl Culs oz - N0 S
S A b oy alitio b i 4O (S Ll

S8 58 (Sl e Sl jlade piSTas Jlse gl
Slacles) lol) il oogame 10 oo Al g 4 bgsye VY
50 ol se 10(%) Jlacie slyls 45 089 (pguivagl] i
VOS50 5 10 VP S o jlako oyl a5 J>
& S lage B ke iny ol 4100 (50)
cle awl oo ply yaudao Vo g ply Voo Sgam
oty LSl adlod S, ujemals 5l oolaiwl wlayg, oy
aiboe 10 S [l acles S'g jo oS 08 o VP S
Sebewl )b mead ( So S (olle) ol rals e 4y oS
a sl Gl gyl jo (SO SUl lowe b o as a4 g
o0l dsl Do 4 bayye ke (eSS0 Bk el
solwd o Lo 4 05 (J31s sy (550 i 52
393> 43 g polie ghlo cs an O LY sla S5
Slaslr ol e wsl 0 100(0) 510() 50.01()
Al as el aay Gidn S BI040 (B CE g (35
A5 o Sl 4>l o o (S Sl e )58
g 3P0 9 GlS Sla it )3 odd dti slocg
Sy 5o 5 bl 5T e (Gle polis il o 2L
Oldas ol alie ;o Cdgpw Hokaie 4 0l IS0
Ry odd deti oy ok 5 (A5 e sl (So S
plod pgeieagl] plod)dlizes Sla iz b ooy Jlislw o
B St (o & oS 5 &0 5 CjgealS

(ESD)Ssliwls wsUl adss 5l avslie 5 (g5l ad c gy p

oS 5l g S eals Gl ainy b ol slaons y 4o

5l ol (S Sl e ol ey T 5 ey
Sai 10 JNY o S )0 a5 CSls y adles 00l
i g e ol ol il ise e S Sl o
23,5 o sy S 5 5 S sl pled cpgiinasl]

ams (S Sl e Sa b sl loges 4 olin
Sl oas solitul sl 18 Gbla, a0 af 955 oo
ol sl (G Sl lase ol (Sl abl (6 pien ke
4z 5 Sorm G Sy ar Sl slo )b ez 5l Jol>
S walg> eS  J3ls sl sy o

Probe Value
10000 -
= =« [-Field (Cabin)(Aluminum)
1000 3--cmmminfa e E-Field (External Fuel Tank)(Aluminum)
100 =+= E_Field (Internal Fuel Tank)(Aluminum)
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Probe Value
1e+08
1e+07 = == E-Field (Cabin)(CFC)
let06 Jo ottt E-Field (External Fuel Tank)(CFC)
P T S N— == E-Field (Internal Fuel Tank)(CFC)
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Probe Value
1e+07 5
1e06 = E-Field (Internal Fuel Tank)(Aluminum)
Let05 === E-Field (Internal Fuel Tank)(CFC)
10000 Fimmm E-Field (Internal Fuel Tank)(Complex)
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Probe Value

le+12
e -Field (Radar Antenna)(Aluminum)
Le+10 = =« E-Field (Radar Antenna)(CFC)
ler0g T e E-Field (Radar Antenna)(Complex)
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E-Field Probe Value [Magnitude in dB]
150 :
|| === E-Field (Cabin)(Aluminum)
120 = =« E-Field (Cabin)(CFC)
----- E-Field (Cabin)(Complex)
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E-Field Probe Value [Magnitude in dB]
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