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Mapping the Atmospheric Corrosivity Risk Distribution for Aircraft
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ABSTRACT

Atmospheric corrosion is a critical cause of mechanical failure in aircraft. This study applied
three methodologies—PACER LIME, ISO CORRAG, and ICP—to map the atmospheric corrosivity
risk distribution for aircraft and conducted an integrated analysis of the results. Geographic
Information Systems (GIS) were utilized to map the distribution of 11 environmental variables.
The findings revealed that PACER LIME and ISO CORRAG effectively captured the high corrosion
risk in coastal areas, whereas ICP had limitations in representing the spatial distribution of
corrosion risk and tended to underestimate the risk in inland areas. By integrating the risk
distributions from PACER LIME and ISO CORRAG, a comprehensive atmospheric corrosivity risk
map for South Korea was proposed, confirming the high corrosion risk in coastal regions.
Although aircraft maintenance crews are aware of the dangers of atmospheric corrosion, they
face challenges in visually recognizing the regional distribution of risk. The results of this study
are expected to provide them with essential information on the distribution of atmospheric
corrosion risk, enabling more effective responses to corrosion hazards.
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AR 2PZ o]-8sk= U 5ol AUtHRoberge et al.,
2002; 1SO 9223:2012, 2012). E5AA 71¥19] J2
HPH O 2= PACER LIME, ISO 9223 5°] 131, &4
A wPHogE Corrosion damage function, I1SO
CORRAG, International Cooperative Program on
Effects on Materials(ICP Materials) 9] #5o] 1
THRoberge et al., 2002; Klinesmith et al., 2007).

E5RA4 718 ® S PACER LIME2 19609
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Table 1. Environmental variables used in the study

Variables Abb. Unit
Distance from shoreline Dist km
Chloride surface adsorption | Claepo | mg/m?/day
Cl- concentration in Prcp Clprep mg/L
Annual precipitation Prcp cm/yr
Average temperature Tavg T
Relative humidity Rhav %
Absolute humidity Ahav g/m?
Time of wetness TOW Category
Sulfur dioxide SO, ug/m’
Fine dust PMjio pg/m’
Ozone O3 pg/m?

"Abb: Abbreviation.
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* Map Projection : EPSG 5179
* Spatial Resolution : 1 km X 1 km
* Analysis and Visualization Tools :

QGIS3.16 & R4.3.1

Fig. 1. Distribution maps of atmospheric environmental variables used in the study
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Fig. 2. Meteorological and air quality monitoring

networks used in the study
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1z=st9itt. olzjst IS Ea & 37970
° :Hﬂﬂ a}zz]@ AwE I5510tHFig. 2). °] A
2 A AE Ago)7] o] IDW WAl ol-8st
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Table 2. Three atmospheric corrosion estimation
methods used in the study

Atmospheric corrosivity models
Variables Classcsilf:r:ralt;ion Statistical model
PACER LIME ICP CORRAG
Dist C
Claepo o
Clprep 0
Prcp C (@]
Tavg e}
Rhav o)
Ahav ]
TOW.
SO, ¢} o
PMjo C
O3 C

"PMjp was used instead of the TSP (total suspen-
ded particles), which is a variable for PACER LIME.

93l PACER LIMES W5t tHSummitt and Fink,,
1980). o] Zar=jE2 dargfEe] A Hg ERUlEes
Sjoto 2 HE A7}t 4.5km ool Yo AASZTH
- Azho =z BR3Stt 4.5km 8H2] Ao o
—éf IS 71E0R EN(EYSE 7.1g/m’,

T 735 125cm)o] et BHah, uprjgto = o]
S 9—](502) HAEA(TSP, 37] & 5-R9A, 2 A
= PMp 38), 220, 55 702 5 ¥4 5
& AAES- AZH~CERl, FA)sEo= ERelth
PACER LIME®| thgt A3AgE A2 Woo et al.(2023)
oA 1% 4 9l

ISO CORRAGE 19864 ISO 71&91913](TC156)
798 9 vl 5170 AGolA AlgE 34 AJH k=
Zx2 3o o8 A=k H, #8, EFulE, of
A 471 5 AHS B YAy 270 dEHE T+
£5t0] 1986~19987F thkst A4y, 715, S84
7H8 &4 HolHZ F& FAo] 93 vX= |
oF RS 7+ BAF ATATE AEEATHA 5).

»rarrw

|

log (rate) =—0.739 +3.26 (TOW,) +
5.02(50,) +6.71(C,,,) 5)

of7]o1A log(rate)= EFHIEHS 19 271 FA

E(g/m’/year)oltt. TO\X/% SN A%, SO
OJAKSIE}, Clyepor= BSHE 2t £ o]tiRoberge et
al., 2002).

ICP(International Co-operative Programme)
Materials'= UN/ECE @ofojlA &
tion on Long Range Transboundary air pollu-
tion(CLRTAP)9] &3-f4ke E3ehe ofd A=ol
ek o772 o] el Aol ZEIHE XY
Skt 11 23 dFuEe] §4] =S AMske
2l(6)= Aotk ot 412 1987 ~1995¢0] 43
H 8y AFZEIE 7|vteE /=it 20019 106
7} AtolEo] digt A AT}, o] 4]9] = 0.740]ct
(CLRTAP, 2014).

5o= Conven-

ML =0.0021(S0,)"* x Rhav x
exp (f (Tavg))#"* +
0.000023Prep(Cl,,,, )t ©)

f(Tavg) =a(T—10) : if (T< 10°C)
b(T—10) : else 7)
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t}. o= EFAACIA sijke2RE 9] Azl H4(Dist)
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Fig. 3. Corrosion map of atmospheric environment model in Korea
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Fig. 4. Composite corrosion risk map highlighting mean risk levels from two methods
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