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Atmospheric corrosion severity associated with aircraft parking environment was studied using metallic
specimens, and temperature and humidity sensors installed at each aircraft operating base. Data were ana-
lyzed after a year of exposure. Silver was used to measure chloride deposition by integrating X-ray pho-
toelectron spectroscopy depth profiles. Carbon steel was utilized to determine the corrosion rate by measuring
the weight loss. The time of wetness was determined using temperature and humidity sensor data. Analysis of
variance followed by Tukey’s “honestly significant difference” test indicated that atmospheric environment
inside the shelter varied significantly from that of unsheltered parking environment. The corrosion rate of
unsheltered area also varies with the roof. Hierarchical clustering analysis of the measured data was used to clas-
sify air bases into groups with similar atmospheric corrosion. Bases where aircraft park at a shelter can be
grouped together regardless of geographical location. Unsheltered bases located inland can also be grouped
together with sheltered bases as long as the aircraft are parked under the roof. Environmental severity index was
estimated using collected data and validated using the measured corrosion rate.

Keywords: Environmental severity index, Atmospheric corrosion, Outdoor exposure test
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THE EFFECT OF AIRCRAFT PARKING ENVIRONMENT ON ATMOSPHERIC CORROSION SEVERITY
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Parameters of the atmosphere On-site tests

Estimation Determination
Temperature
Humidity 1 year
) exposure
Classification T
Y
302 Chloride Measurement
concentration|y| deposits of the
Classification P Classification S mass loss
A | l

Aggressiveness
of the atmosphere
(estimate)

Classification C

Aggressiveness
of the atmosphere
(measured)

'

Classification of the site

Fig. 1. ISO 9223 ESI determination and estimation flow
chart [13]

Table 1. Categories of corrosivity of the atmosphere [3]

Corrosion Rate of

Category Carbon Steel (g/m?y) Corrosivity
Category 1 <10 Very Low
Category 2 11 ~200 Low
Category 3 201 ~ 400 Medium
Category 4 401 ~ 650 High
Category 5 651 ~ 1,500 Very High
Category X 1,501 ~ 5,500 Extreme
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(b) Specimen card after exposure

Fig. 2. Atmospheric environment monitoring set and
specimen card

Table 2. Experimental groups according to the installation
environment
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Fig. 3. Mass loss of corroded UC,, specimen after
repetitive cleaning cycles
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Fig. 4. Surface morphologies of carbon steel specimens
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Fig. 5. Surface morphologies of Ag specimens by SEM
after exposure
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Fig. 7. XPS results of Ag specimens
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