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ABSTRACT: The work aims to study the degradation law and failure mechanism of capacitive humidity sensor under the cou-
pling environment of temperature-humidity-salt spray. The capacitive humidity sensor was placed in the three-factor (85 C +
85%RH — 40 C + 0.05%NaCl neutral salt spray — 35 ‘C + 50%RH drying) cycle environment for accelerated aging test
and sampled regularly to analyze the degradation law of response time and measurement accuracy and study the environmental
damage mechanism of temperature-humidity-salt spray on capacitive humidity sensor. After aging for 7 days in the three-factor
environment, the humidity sensor in the standard humidity (> 50%RH) environment had abnormal induction. After aging for 14
days, the humidity sensor in every standard humidity environment had abnormal induction. When the humidity sensitive ca-
pacitor was tested, it was found that the capacitance was rather large, the insulation resistance was rather small, and the loss an-
gle tangent was rather large, which determined the failure of the humidity sensitive capacitor. In temperature-humidity-salt spray
environment, particles deposited on the surface of humidity sensitive material in salt spray phase. In drying stage, moisture vola-
tilized and irregular particles formed on the surface of humidity sensitive material, which reduced the insulation performance of
humidity sensitive capacitor. In the current test, irregular particles were prone to generating power at the tip under the action of
electric field, which degraded the insulation performance of humidity sensitive material, accompanied by corrosion, breakdown
and ablation, and eventually the failure of humidity sensitive capacitor. When humidity sensor is in temperature-humidity-salt
spray environment, salt particles are easy to adhere to the humidity sensitive material and breakdown and ablation occur in the
current environment, resulting in the function failure of humidity sensor.
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Fig.1 Stereomicroscope morphology of humidity sensitive device: a) optical morphology of the failed device; b) optical mor-
phology of intact devices; ¢) metallographic morphology of the failed device; d) metallographic morphology of the intact device;
e) morphology of corrosion zone 1 of the failed device; f) morphology of corrosion zone 1 of the intact device; g) morphology of
breakdown zone of the failed device; h) metallographic morphology of the intact devices-magnified at 2
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Fig.2 X-ray of the bottom of humidity sensitive capacitor: a) failed capacitor; b) intact capacitor
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Fig.3 SEM morphology of humidity sensitive capacitor: a) corrosion zone 1 of failed humidity sensitive capacitor; b) breakdown
zone 1 of failed humidity sensitive capacitor; c) corrosion zone 2 of failed humidity sensitive capacitor; d) zone 1 of intact hu-
midity sensitive capacitor
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