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Durability Evaluation of Coating for Key Components of Helicopter Fuselage Structure
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(1. Army Aviation Research Institute, Beijing 101121, China; 2. Army Aviation Academy, Beijing 101121, China)

ABSTRACT: The work aims to evaluate the durability of the coating for key components of the typical helicopter fuselage
structure in the mild inland areas, and support the total calendar life extension of the fuselage. Visual inspection, coating gloss
inspection and electrochemical AC impedance detection were carried out on the coating for key components of the fuselage
structure during the overhaul cycle of the helicopter, and the detection data were comparatively analyzed to investigate the fac-
tors affecting the coating durability of the key components of the fuselage structure, and the durability of the coating was deter-
mined. The coating durability of the key components of the helicopter fuselage structure was better, the average light loss rate
detected was 37.8% and the overall light loss rate was small. The average electrochemical impedance modulus value determined
by the electrochemical impedance detection was 5.58x107 Q-cm?’, above the failure criterion, so the coating could effectively
protect the key components of the fuselage structure from corrosive environment damage. During the overhaul cycle, the coating
durability of the key components of the helicopter fuselage structure is good, and the durability of the coating in several areas is
affected by the light and bumps, but the coating of the key components of the fuselage structure is less affected by temperature,

humidity, salt spray concentration, etc.
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Fig.1 Typical appearance of the protective coating of the
internal load-bearing structure of the fuselage
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Fig.2 Typical appearance of cracked protective coating
between frame 7 and top of the fuselage
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Fig.3 Typical appearance of corrosion damage of protective

coating in rivet connection between fuselage skin and
external structure of fuselage
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Fig.4 Typical appearance of protective coating blistering at
the connection between frame 6 and fuselage skin

4) AREZORIHER MBI IR )2 PR R B B
%, W R XEERIZE 2%, BT RZE
TR B IR . KRR JZ M BRI T8 Y DI L A Bl
PL, RAEBSGEHEAL RIS TS A,
FTEDT MG i T v R T BT | BRI, et
BRI I IR S LY R IR J2 M A A . I,
SR 5 47 0% J2 3% = RS e 2 o TR B 0 R SR
THIDG A B U 2 BT AR , M5 5 Bl 4
WIZZ 455 T8 . LB N 9 SHERT M IRIZ R
Lz 1y MU AR UL R ] 5 B o

bR g F AR A e B BIL Y A R R ) AR
11 B 403 2 N ok 453 3 S A7 A T A AL o X S lef
Py T AE B AU LA S5 F 46 B A2 rhil ik T | R
AR o HUARLE M SRR IR 2 I AE A AN REAL
MM F A £, 3 7 8 I 0 TR JZOL R E S e B
POl E mALR A, HEATIRIZTERETEA .



52~ TR N B

T 2023 47 A

K5 AREEURIHERMBIIRERIZE K
) A S YL HE
Fig.5 Typical appearance of protective coating surface
peeling of non-essential load-bearing frame beams
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Fig.6 Gloss test of top protective coating on frame 7
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Tab.1 Protective coating gloss and gloss loss rate
at different positions
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Fig.7 Comparison of gloss and gloss loss rate of frame 7
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Fig.9 Electrochemical impedance spectroscopy test of the
protective coating on the top of frame 7
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Fig.10 Electrochemical impedance spectroscopy test of the
blistered area of the skin protective coating near frame 6
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