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Corrosion of Avionics Connectorsin Reef Environment and Its
Effect on Signal Transmission

XU Zhen-xiao, YU Da-zhao, LIU Qi
(Naval Aviation University, Shandong Yantai 264001, China)

ABSTRACT: The work aims to study the corrosion characteristics and laws of avionics connectors in the reef environment of
the South China Sea through the accelerated corrosion test and on this basis, explore the effect of corroded avionics connectors
on signal transmission. According to the reel environment characteristics of the South China Sea, the environmental spectrum of

accelerated corrosion test was designed. Based on this environmental spectrum, the accelerated corrosion test was carried out to
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observe the corrosion morphology of avionics connectors in different test cycles, measure their contact resistance, and study the
corrosion mechanism. Then, the circuit was designed to measure the waveform characteristics of square wave signal passing
through avionics connectors with different degrees of corrosion, and the effect of corrosion on signal transmission was studied
through comparative analysis. After 5 corrosion cycles, micro holes began to appear on the pin surface of the avionics connec-
tors, and the contact resistance was between 3 and 11 mQ. After 10 cycles, the number of micro holes on the pin surface and the
pit corrosion depth both increased, and the contact resistance was between 7 and 19 mQ. After 15 cycles, part of the gold coating
on the pin surface fell off, and the contact resistance was between 15 and 36 mQ. The deeper the corrosion degree of the avion-
ics connectors, the greater the measured value of the signal phase difference, rise time and overshoot. As the signal frequency
increased, these three measurement parameters also increased correspondingly. Salt spray and alternating damp heat stress envi-
ronment have obvious corrosion effects on the contact surface of avionics connectors. Wet salt mist invading the interior of the
avionics connectors is the direct cause of the increase in contact resistance. Contact resistance cannot fully reflect the effect of
corrosion on signal transmission. When the contact resistance is small, the greater the corrosion degree of the avionics connec-
tors, the more obvious the signal distortion and the higher the signal frequency, the more obvious the signal distortion.
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Fig.1 Physical drawing of internal pins and sockets of connector
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Tab.1 Test and detection equipment
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Fig.2 Accelerated corrosion test method
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Fig.3 Schematic diagram of alternating damp heat test conditions
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Fig.7 Schematic diagram of film resistance
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Tab.2 Contact resistance measurement results
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C 1.7756  6.1754 153145 27.113 4
D 2.5534 95431 16.9844  19.2362
E 1.638 8 8.724 9 9.3614 26.4170
F 1.610 5 59513 15.6872 234285
G 1.5051 10.5214 154852 15.5821
H 1.536 8 8.761 6 169357 263709
J 2.348 1 9.497 4 169174 26926 8
WiE 1.7858  7.8637 147611 252576

FESh 1A 25 s i, 42 fik b BEL(E AR X
fasg, HPFER/N, YI/NT 3 mQ. FEbh 2 A3l
BHAM R AE 3~11 mQ, /Ao, AEdh 3 il i
BHAMGAE 7~19 mQ, 2B —E LY HE5 4 1
M B A 7E 15~36 mQ, M Rz, FES 2.
3.4 & T RFEE R B ik s, e
2 fio p BEL(EL AR I 2 B 3 1) R 94, SRR 1 Bk
PHES(EA L, BESY 2 B0INT 3.4 £, BE& 3 88T
7245, BESL 4 3EINT 13 4%, 1RE I U R 2R
BRI, M TR R 25 A1 T 0 2 F U 1 R B 1
$Efob e BHL, 156 A] K 336 h, A AL FH AN 0.4 mQ 1
INE] 4.8 mQ, HINT V1A%, £ FE S E fk B BH A Y
FEAR P RE R W S AR, 5 1.2 TR SO A &
SR o



©52- * &

T & 2023 4F 4 H

2 BiRxHS S EHR RN

QSR R Al L RH, ATk R AR (S A%
b S AU R B B e AR A el o (PR P
aBALSE W T A MR Rm g e (R
o AL KIESE ) Mg BRI R, filif
AR AP 346, el PR AEA KT
100 mV B LA U R IR AY, 5 A A S e AR
LR AR ZZ 0K, DR b 3 0 1 42 il P LT AN B SE
Bt FGR A5 X S A f iR, A b AR — 2P
73 TS

2.1 HEMRE

i B AL I Y HE b T o 3 A XY, e 8
Pk & 1 MG Jm B il DX, g (1) B
T 5 R IKIORT LR R AR A Y P I A A
Rb g AW As, AR i, R ARE R, e
TR . 5 2 PR G ol R e A X I
DS ARIX, 2 DI fh 3% T SRR T B
o — 853 by S A REEAI o 3 o 3 0 e, 7
T AR (2) MBRZHF; 55— g e B,
e Jm o b, W= A4: TAE (3) BIBZRA.
53 LA R - - R A X, Z X R 2
TG B i, MK, IfLE (4) Fin, ZIX
SR T AR A AL A

B8 HLE bR

Fig.8 Electrical contact model
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Tab.3 Measurement results at =2 kHz

FE AHE22/(°) L TEB [ /s i %
1 0 60 2.611
2 0.150 70 2.623
3 0.327 95 2.632
4 0.584 165 2.689
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Tab.4 Measurement results at f=10 kHz

FE RS AHA 22/(°) - FhBst i) /ns /%
1 0 60 2.862
2 0.748 85 3.912
3 0.917 115 4.632
4 1.286 170 4.950
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Tab.5 Measurement results at =100 kHz

FE b AHDE22/(°) LTt (El/ns %
1 0 60 2.889
2 1.440 100 3.451
3 1.880 130 3.873
4 1.913 185 4.574
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