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ABSTRACT: This paper aims to study the corrosion damage behavior and law of printed circuit board in airborne equipment
cabin in laboratory simulated marine environment. The accelerated corrosion test environment spectrum was compiled based on
the measured marine environment data of the airborne equipment cabin of a certain type of aircraft. The accelerated corrosion
test was carried out for the electroless nickel plated gold printed circuit board. The corrosion behavior parameters, such as macro
and micro corrosion appearances, on resistance and insulation resistance, were used to analyze the general law of corrosion

damage evolution of printed circuit boards in laboratory simulated marine environment. In simulated marine environment, the
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corrosion of printed circuit board was firstly induced from the pins and through-holes of components, which seriously affected

the stability of electrical properties such as on resistance and insulation resistance. During the accelerated corrosion process, the

on resistance of printed circuit board increased continuously, and the insulation resistance decreased. In the 6™ cycle, the insula-

tion resistance decreased by an order of magnitude. In the 14 cycle, the on resistance increased by 4.32~6.72 mQ, and the insu-

lation resistance decreased to 0.55~0.78 GQ, by two orders of magnitude, and the printed circuit board basically lost its insula-

tion performance. In conclusion, in simulated marine environment, the corrosion damage process of printed circuit board can be

divided into three stages: surface coating corrosion, occurrence and expansion of base metal corrosion, and component core cav-

ity corrosion and failure.
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The wet-thermal exposure test
Exposure time: 80 min
Experiment condition:

Relative humidity(RH) = (95+5)%,
Temperature() = (43+2)°C
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Acid atmosphere test
Experiment condition: 5%NaCl
solution, pH = 4.0+0.2, ¢ = (35+2)C,
Salt spray deposition rate:
(1~3)mL/(h-80 cm?)
Exposure time: spray time 2 h,
storage time 22 h
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Fig.2 Accelerated corrosion environment spectrum
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Fig.3 Macroscopic corrosion morphology of PCB-ENIG in different corrosion cycles: a) 3™ cycle; b) 5™ cycle; ¢) 7™ cycle; d) 12"

cycle; e) 12" eycle (back); f) 14™ cycle
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Fig.4 Micro corrosion morphology of PCB-ENIG pads with different corrosion cycles: a) 1% cycle; b) 3™ cycle; ¢) 7" cycle; d) 9"
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Fig.5 Micro corrosion morphology of PCB-ENIG through hole with different corrosion cycles:a) 1% cycle; b) 3™ cycle; ¢) 7™

cycle; d) 9 cycle; e) 12 cycle; f) 14" cycle
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