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ABSTRACT: The work aims to analyze the effect and mechanism of Super CORR-A water-displacing corrosion preventive
compound (CPC) on the corrosion behavior of typical printed circuit board. Based on the measured environmental data of
electronic equipment cabin of shipboard aircraft, the environmental spectrum of accelerated corrosion test is compiled,
considering the humidity, heat, salt fog and acid atmosphere sensitive to PCB corrosion. Fourteen cycles of accelerated corrosion
tests are carried out for PCB which are not sprayed or sprayed with corrosion preventive compound. The corrosion behaviors of
printed circuit boards are characterized by macroscopic and microscopic corrosion morphology, corrosion size, contact
resistance and insulation resistance. The effects of corrosion preventive compound on the corrosion of printed circuit boards are
analyzed. The mechanism of corrosion protection is revealed by scanning Kelvin probe technique and infrared spectroscopy. The
results show that, without corrosion, the corrosion preventive compound increases the contact resistance of PCB by
0.075%~0.224%, and decreases the insulation resistance by 1.99%~4.12%. The corrosion inhibitor has little effect on its
electrical performance. For the PCB without corrosion preventive compound, in the 3™ cycle, the typical local corrosion
phenomenon occurs; in the 5™, 80% of the pad area is corroded; in the 14™ cycle, the original gloss of the substrate was lost, the
pad is completed corroded. The surface is covered with a thick layer of corrosion, and the through-hole was covered by reddish
brown corrosion products. For the PCB sprayed with corrosion preventive compound, the corrosion degree is obviously lighter.
In the 14" cycle, the connector appears obvious corrosion, and there are light green corrosion products inside. In the 14" cycle,
the maximum corrosion depth and width of PCB pad sprays with corrosion preventive compound are only 52.5% and 24.3% of
that of the untreated one. In the 0~5" cycle, the contact resistance difference between spraying and not spraying corrosion
preventive compound is small; in the 5"~14™ cycle, the contact resistance difference between spraying and not spraying
corrosion preventive compound gradually increases. And at the 14" cycle, the corrosion preventive compound makes the change
of contact resistance of PCB decreases by 57.20%~82.87%. After the corrosion test, the insulation resistance of PCB sprayed
with corrosion preventive compound remains above 12.5 GQ, which still has good insulation performance. However, the
insulation resistance of PCB without spraying corrosion preventive compound changed greatly. After 14t cycle of corrosion, the
insulation resistance decreased by 2 orders of magnitude compared with the 0 cycle, being only 0.66~1.75 GQ, and basically
reached the failure state. Therefore, the Super CORR-A corrosion preventive compound has little effect on the initial electrical
performance of PCB. The corrosion preventive compound contains many functional groups, and has good water displacement
ability, permeability and film-forming ability. which can effectively inhibit and slow down the corrosion of PCB and effectively
extend its service life.

KEY WORDS: printed circuit board; water-displacing corrosion preventive compound (CPC); accelerated corrosion testing;

contact resistance; insulation resistance; corrosion mechanism
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The wet-thermal exposure test
Exposure time: 80 min
Experiment condition: Relative
humidity (RH)=(95+5)%,
Temperature (£)=(43+2) ‘C

|

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.1 Accelerated corrosion testing environment spectrum
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Fig.2 Macroscopic corrosion morphology o f PCB without spraying Super CORR-A CPC: a) 3™ cycle; b) 5™ cycle; ¢) 14™ cycle
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Fig.3 Macroscopic corrosion morphology of PCB sprayed with Super CORR-A CPC: a) 3" cycle; b) 5 cycle; ¢) 14" cycle
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Fig.4 Miroscopic corrosion morphology of PCB without spraying Super CORR-A CPC: a) pad 3 cycle ); b) through hole 3™
cycle); ¢) pin (3™ cycle); d) pad (14" cycle); e) through hole (14" cycle); f) pin (14" cycle)
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Fig.5 Microscopic corrosion morphology of PCB sprayed with Super CORR-A CPC: a) pad; b) through hole; ¢) pin
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Tab.1 Effect of CPC on contact resistance of PCB
Parameters Between  Between through Between pins and Switch Switch
pins-1 holes-2 resistance-3 4-ON 4-OFF
Contact resistance before spraying/mQ 154.66 129.46 138.30 149.72 153.41
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Variation/mQ 0.20 0.10 0.31 0.13 0.12
Rate of change/% 0.129 0.077 0.224 0.087 0.078
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Fig.7 Variation of contact resistance with corrosion test period: a) between pins; b) between through holes; c¢) between pins and

resistance; d) switch
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