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The geographical characteristics of South Korea,
surrounded by the sea on three sides, and the
shipboard environment create a highly corrosive
atmosphere. Most aircraft materials are made of metal,
and corrosion can lead to cracks and destruction of
the airframe, increasing the risk of accidents and
lifecycle management costs. This study investigates
the causes and prevention methods of corrosion, the
phenomena, causes, and main locations of significant
types of corrosion occurring in aircraft, corrosion cases
in land-based aircraft operated at sea, and corrosion
cases of aircraft after maritime modifications.
Additionally, it proposes domestic applications for
the U.S. Navy's corrosion control methods, key
technologies for corrosion prevention during maritime
modifications of aircraft, painting and finishing
methods, cleaning methods, and corrosion
management strategies for maritime-operated aircraft.

Ol _FIO -|II HI
:I
E
32

o = 4

on

ot 7| 2Al(Maritime Aircraft Corrosion),
FSHMarinization),

F(Airworthiness),

|(Corrosion Control),

F22(Maritime operation)

h
h
I.

\l Ol

0X O
0> _|>- ()OII 0% 02

ol

H

ISSN: 2635-4926
") Check for updates

https://doi.org/10.31818/JKNST.2024.6.7.2.224

Airworthiness Report on Corrosion of Maritime Operation
Aircraft

ST MM 2B TR
PTYUSOTA BT |SAUTY UPASE ST

Yeonghyeon Jang'*, Gisung Ko', Jongkwang Kwon?

'Senior manager, Office of Airworthiness, Force Analysis Test & Evaluation Group,
ROK Navy

ZSenior researcher, Airworthiness certification team, Agency for Defense
Development

LAE

wol viehel g Re) AP 54
A2 Al (salt damage)E T 4= QiTt.
7] o gAtE 1, FA Y ] 59
o] A3 £ A5 = A4olth 2020 1] 3]
W Fig. 13} 2o Seluet Ao v 7}
CES S, S, S, AlFAN T sl A 35

N

> —

2 ox
4>rﬂn¢
*nrﬁhi

e

_IIOl'
ot
w
[¢]
<
[¢]
—
LY

B e 2 Q
o,
)
2

283t T8 ¥ P AA= vt A 2 km o]y o] A #o]
,AEA 4ge 2L 500 m o] Yo Aol 913 L= Qlrh.

CORROSION SEVERITY ZONE

e
VLADIVOSTOK |

77 SEA

3 oF

EOUL. JAPAN i1

INDIAN
OCEAN

Fig. 1. Asia corrosion severity zones|[1]

224 © 2024 Korea Society for Naval Science & Technology


https://crossmark.crossref.org/dialog/?doi=10.31818/JKNST.2024.6.7.2.224&domain=http://journal.knst.kr/&uri_scheme=http:&cm_version=v1.5

KNST

L=
8
£
<
c
2
-
o
[}
Q.
o
(]
£
=
-
[}
=
©
<
2
8
<
o
LY
<
o
t
o
g
-4
0
"]
[}
=
<
t
-
=
®
-
[
)
<
[}
8
c
]
£
)
<
g
>

o o] AR w

WAAY 4 A2 Holk,

o
=

g7edd =49

19] 30 % — 40 % o]Afo] B A o0 7 L}E}

el

&

H] X

o

s
To°

o
.

(3
i

—

R
A
)

©

40 7 e WAt 4715

ol

Ho
i

el

7A

wr
or

il

~
10°

(o]
4

™~

N
Nlo
oj

r!

)
—_

E= Ad7)sk

(EASA)OA = 4

a7

23} 4GB

sl
iy

o

o

B
_z_._u
e
o}
‘mo
__On_
oF
K
™

ol

To°
ol
o

1A A

OF&
= O

Table 13} Z+o] 37 47H 2 B 751 ).

ol

Table 1. Aircraft maritime optimization[2]
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Corrosion Symptoms Primary cause Main occurrence sites
Powdery form . . The hull surface, hull bottom, bottom, stringers, rings, frames
Surface Y Y Direct and electrochemical . . ! ! ! 9ETS/ . g. ! !
: roughening, . skin, drain holes, battery compartments and ventilation
corrosion corrosion .
scratches openings, connectors, etc
. Mechanical contact, . . The rotor hub, gearbox, control cables, unseen areas inside the
Galvanic Galvanic corrosion between . )
. surface damage, and L aircraft and components, exterior surfaces, between panels,
corrosion L dissimilar metals . ; .
contamination welded surfaces, piano hinges, and mechanical contact areas
. Damage from external . .
Pitting . - . Metals that form oxide layers such as aluminum alloys and
. Localized pitting contaminants and .
corrosion stainless steel

electrochemical corrosion

Metal surface swelling,

Intergranular thinning,

Imbalanced composition of  Extruded components like spars, skins, aluminum alloys, bolts,

corrosion f alloy structures and stainless steel

and cracking

Stress Concentration of sustained
B Crack tensile stress and Bushing, bell-crank, shock strut, Clevis pin, joint, tubing B-nut
corrosion ) ;
environmental influences

Fretting Corer?osslioonr; F;;téng’ Contact at mating surfaces,  Engine inlet, cooling air vent areas, wheel well, bearing contact
corrosion L relative contact due to impact surfaces, metal mating surfaces, etc

fragmentation

Hot Rust, pitting, Oxidation by exhaust sulfur  Engine, exhaust system, areas affected by exhaust gases, and

corrosion corrosion, holes, compounds, alkalis, and proximity to rocket launch pads gap, seam, hinge, exhaust

cracks combustion byproducts

pipe, nozzle
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Fig. 4. Connector corrosion
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Fig. 6. Corrosion cases of domestic marineized modified
aircraft
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Table 3. Corrosion thickness measure result

Rod spec. Measure result Pass/fail
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Table 4. Panel sealing used on U.S. Navy aircraft

Spec. Wet installation

MIL-PRF-81733 Permanent panel

AMS 3267 Removable panel
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Table 5. Comparison of H-1 and MUH marinization
modification

MUH project
(2013~2016)

H-1 marinization project

(1996~2006)

Main rotor folding angle

Rotor design modification )
improvement

High-performance engine Windshield washer spray device

Landing gear design modification  Emergency flotation device

Glass cockpit HF radio equipment

Automatic rotor folding system TACAN

Automatic flapping stops ~ Shipborne INS alignment function

Rotor brake Additional static port

Lashing point replacement Internal auxiliary fuel tank

Corrosion protection design Partial corrosion protection

Internal corrosion protection -

Naval harness connector Naval harness connector

application application
Waterproof test Waterproof test
(typhoon conditions) (MIL-STD-810)

Ship’s electromagnetic
susceptibility

SHOL test (Sea State 5) SHOL test (Sea State 00)
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Table 6. Primary coatings used on U. S. Navy aircraft

Material VOC(g/l)  Thickness
Sepc. o . .
description maximum  (mils)
MIL-PRF-23377 . CPOXY primer 340 0.6-0.9
(interior/exterior)
MIL-PRF-g5285 ovurethanetopcoat oy 45 55
(exterior)
MIL-PRF-85582 ~ CPOXY primer 340 1-2
(interior)
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Parameter Limits

Chlorides 400 mg/I max
pH 6.5-8.5
TDS(total dissolved solids) 500 mg/I max
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Area Frequency
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Moderate zone Every 45 calenday days

Severe zone Every 15 calenday days

ET 15D HAPNA HAT & gl A HE 9
s 7F B gk fojol s A= v 909 F71H A
@=3te] s 28 710l HAe HAE

& HlolH #4, 42 53 =&ste] ol 3

O

o o i A

g8 F5719 &
9]+ Fig. 103} 2t
MGB(main gear

%—O 8 AF

Hl
=
2,
o)
r-|o
_‘r*l
r [l‘
H1 fo
o
ojo
b}
ol

1r
>
i
lm—“:L

mwﬂ¥@%zﬂ¢Mﬁ@£

So| L& of 3t A% 385 0] 4 o fet.
59 S A G210 2 A
S oY 590 Fhol Ff=w

mwaﬂ%ﬂ% 3

I, 58 FAEZ0| et AANA L Az Aol
B 9 3)c},
chilE 324

_12
o
)

ool disids 158 &

230 2024; 7(2); pp. 224-231 Journal of the KNST



Yeonghyeon Jang et al., Airworthiness Report on Corrosion of Maritime Operation Aircraft

Main rotor .

Forward lower equipmentroom

Fig. 10. Frequent corrosion point
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