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ABSTRACT: The work aims to explore the electromagnetic coupling mechanism of aviation radio frequency electrical con-
nectors under complex electromagnetic pulse interference, and study their anti-electromagnetic interference ability under corro-
sion degradation. The structure of aviation radio frequency electrical connector and the electromagnetic coupling mechanism af-
ter corrosion degradation were studied, and then the coupling electric field and anti-interference capability of radio frequency
electrical connector under strong electromagnetic pulse were investigated under the perspective of frequency domain and time
domain respectively. The internal coupling electric field modulus of the radio frequency electrical connector increased with the
increase of the incident electromagnetic pulse frequency. Under low-frequency interference, the coupling electric field modulus

reached a maximum at the gap, while under high-frequency interference, it reached a minimum at the gap. The coupling electric
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field component was mainly the electric field component with the same polarization direction as the incident electromagnetic

pulse. The coupling electric field intensity gradually increased with the widening of the corrosion gap. The coupling voltage

generated by the incident electromagnetic pulse distorted the transmission signal. The larger the amplitude of the incident elec-

tromagnetic pulse and the wider the corrosion gap, the more severe the signal oscillation and the higher the distortion degree.

However, this effect was time-limited. As the coupling electric field tended to stabilize, the signal would gradually stabilize. The

anti-interference capability of corroded and degraded aviation RF electrical connectors has significantly deteriorated, which is

more sensitive to high-frequency interference. The electromagnetic pulse during the initial stage of interference has a greater

impact on signal transmission.

KEY WORDS: electrical connector; corrosion degradation; electromagnetic interference; coupling mechanism; signal trans-

mission; simulation
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Fig.1 SMA type RF coaxial connector plug and socket

ShSeik

it IS
T I/

AN oo

/—\ N

i

I

Bl2 SMA TR SR [ Al 7 42 25 235 4 3] T
Fig.2 Structural sectional view of SMA type RF
coaxial connector

———{000}——

3 SMA T SR H 4 e o 25 A0 I
Fig.3 Equivalent circuit of SMA type RF electrical connector

1.2 EHRLE

H TN A R 2 A S A, R A Sk 4 A
FEAL B ik e T OT A 58 AP BEAY , R 22 MY
ANl BRE A5 2 B, O A A 2 S TR 2 [
VFZAI/NEERT . AR RHLIIAL Tl =i, &
LT, I BAT e KR 2 AR A 5 e A2
XLEEER R, TR il 2 T BB, X N AR
2 fih 2 THT A 7 PRLA 27 JE e o AT o A7 Y i R A
— e WS b, b ) e T L A7 Sk S A
MR I 2 0], Z 2R #iii v, MmifEdfk 5
A RS S FR AL A B o HL I R A TR M i i 2
AN BRSO, P S A Ak i 2 1 ) TR A 22 5|

1.3 HHEBESHIE

R T IR A R EREAR 3 DA A2
e TR RS RS ABURBL o e AE AL Rk i
AREREE . FEIRER A, BN WAL B
TR el SR, SRR, JE iR A
TN TE 9 SR AL RO ZE BT, 5 O SPoke s g bk
AR T PR Bt A o A% S I PR AL A PA S5 A 4
BONBUR, RMAIABUR R . L, R A LR
ikt S SR I AR B 5 5y 32 TR U R N T
PRI T 58 % B PG TP BE I o 5 T s R K o i 1ot
BEWIE A BB BT, 2 ARG
TEA R = AR R, AN AR Z W) Al v
e, AT SO FL T e 8 AT AR S BEL T, X P R R
IR A i ™ HE S

2 HREESFERTHAE

ARCHTF COMSOL Multiphysics #/4:, X SMA
AU SREAT FE, 34 422 A AE 5 5 B H R DK T B A A
REHEIT T B, B, PG EAST RNk R, Jf
7. HL T B B AR 5 SR S X T AR AR A T A Iz A Y
X8, ISR BB 2 YRk TR
R Ba, WO BRI TS AL, AT TR
Bk HL R AR PR RE Y RE )

2.1 NSTER#RK
Dy Ee AT TBC ARifER LRk b, HAA 0 -

E=Ej T (D)

Krp. E MR, E, IR, ¢ AEHE, 1

IR R, 7 AR IR(EE A 50 kV/m B
A S8k % T2 an 1l 4 B o



B2k Ha

FE—VT, A TR AT B0 T TS SO F i 4 e T I B 39 -

50
45
40
35+
30
25

E/(10° V-m™)
)
(=)

S L D W
T 1T T

——

-

I 1 1 1 1 1

0 0.5 1.0 1.5 2.0 2.5
t/107s

Bl 4 ASSHRE K Y

Fig.4 Incident electromagnetic pulse waveform
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Tab.2 Partial structural dimensions of electrical connector
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Fig.8 Coupling electric field intensity under different
gap widths

210
205
200
195
190
185
180
175
170
165
160
155
150
1451 /
140 /

135

201gE

0.2 0.4 0.6 0.8 1.0 1.2
d/mm

P9 BERTALAS A H b7 0 B Toh 4 B 58 1 281k
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with the width of the corrosion gap
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