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Abstract
Corrosion in aircraft remains a critical concern in the aviation industry, leading to safety

risks, operational challenges, and increased maintenance costs. This paper presents a
comprehensive analysis of corrosion possibilities in aircraft, encompassing a detailed table
featuring corrosion types, their descriptions, recommended solutions, metal
recommendations, identification methods, and testing techniques. With a specific focus on
the aviation context, this research consolidates valuable insights into more than 50 corrosion
scenarios affecting critical components and systems of an aircraft. The findings from this
study contribute to the body of knowledge in corrosion prevention and maintenance,
providing aviation professionals with a comprehensive resource to effectively combat
corrosion-related issues.

Keywords:  Aircraft  corrosion, Corrosion types, Corrosion solutions, Metal
recommendations, Identification methods, Testing techniques, Aviation maintenance.

Introduction: Corrosion poses significant challenges in the aviation industry, compromising
the integrity and performance of aircraft structures and systems. This paper presents a
comprehensive examination of corrosion possibilities in aircraft, providing a detailed table
that encompasses corrosion types, their descriptions, recommended solutions, metal
recommendations, identification methods, and testing techniques [1]. By consolidating
information on more than 50 corrosion scenarios, this research aims to enhance the
understanding of corrosion risks specific to aircraft and facilitate the implementation of
effective preventive measures and maintenance strategies. The insights derived from this
study contribute to the existing body of knowledge on corrosion prevention and maintenance
in the aviation sector.

Methodology: The research methodology involved an extensive review of relevant literature,
analysis of case studies, and consultations with industry experts to identify and compile a
comprehensive list of corrosion possibilities in aircraft [11]. The identified corrosion types
were categorized, and each type was described in detail, including their causes,
manifestations, and potential impacts. Recommended solutions were determined based on
industry best practices and established corrosion prevention strategies [2]. Metal
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recommendations were provided considering the specific applications and environmental
conditions that influence corrosion susceptibility. Identification methods, including visual
inspection, surface analysis, electrical measurements, and system analysis, were explored,
alongside testing techniques such as corrosion testing and component analysis [12].

Tablel: With corrosion possibilities in aircraft, including corrosion type, description,
solution, metal type, identification, and testing methods:

Eur. Chem. Bull. 2023,12(10), 2722-2732

SI.NO. | Corrosion Type Description Solution Recommended | Identification Testing
Metal Type Methods
1. | Uniform Surface | General Apply Aluminum Visual Visual
Corrosion[1] corrosion protective alloys, stainless | inspection, inspection,
occurring coatings, steel corrosion corrosion
uniformly on perform product product
the surface of regular analysis analysis,
the metal. inspections. corrosion
testing
2. | Intergranular Corrosion Use Aluminum Visual Visual
Corrosion occurring along | intergranular | alloys, stainless | inspection, inspection,
the grain corrosion- steel microstructural | microstructural
boundaries of a | resistant analysis analysis,
metal. alloys. corrosion
testing
3. | Exfoliation Corrosion Utilize Aluminum Visual Visual
Corrosion[2] resulting in the | corrosion- alloys inspection, inspection,
separation of resistant cross-sectional | cross-sectional
metal layers. alloys, control analysis analysis,
environment corrosion
conditions. testing
4. | Filiform Corrosion Apply Aluminum Visual Visual
Corrosion appearing as protective alloys, inspection, inspection,
thread-like coatings, magnesium paint blister paint blister
filaments control alloys analysis analysis,
beneath paint environment corrosion
coatings. conditions. testing
5. | Stress Corrosion | Cracking Use Aluminum Visual Visual
Cracking[4] caused by the corrosion- alloys, stainless | inspection, inspection,
combination of | resistant steel crack crack
a corrosive alloys, control morphology morphology
environment analysis,
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and tensile stress levels. analysis corrosion
stress. testing
6. | Galvanic Corrosion Use Metals with Visual Visual
Corrosion[3] resulting from | insulation, similar inspection, inspection,
the apply electrochemical | knowledge of | knowledge of
electrochemical | coatings, or potentials the metals in the metals in
interaction utilize contact contact,
between two cathodic electrochemical
dissimilar protection. methods
metals.
7. | Crevice Corrosion Minimize Aluminum Visual Visual
Corrosion[5] occurring in crevice alloys, stainless | inspection, inspection,
confined spaces | geometry, steel crevice crevice
Or crevices. employ analysis analysis,
corrosion- corrosion
resistant testing
materials.
8. | Pitting Localized Employ Aluminum Visual Visual
Corrosion[6] corrosion corrosion- alloys, stainless | inspection, inspection,
resulting in resistant steel presence of pits | presence of
small pits on alloys, control pits, corrosion
the metal environment testing
surface. conditions.
9. | Fretting Corrosion Lubricate Aluminum Visual Visual
Corrosion[7] caused by contact alloys, inspection, inspection,
repeated micro- | surfaces, titanium, surface surface
motion or employ stainless steel | analysis, analysis,
vibration corrosion- fretting fretting
between resistant analysis analysis,
surfaces in materials. corrosion
contact. testing
10. | Microbiologically | Corrosion Implement Aluminum Visual Visual
Influenced influenced by biocide alloys, stainless | inspection, inspection,
Corrosion microorganisms | treatments, steel microbiological | microbiological
(MIC)[8] in a specific control analysis analysis,
environment. environmental corrosion
conditions. testing
11. | Erosion Corrosion Use erosion- | Aluminum Visual Visual
caused by the resistant alloys, stainless | inspection, inspection,
2724




"Comprehensive Analysis of Corrosion Possibilities in Aircraft: A Multi-Dimensional Examination of

Corrosion Types, Solutions, Metal Recommendations, Identification and Testing Methods"

ISSN 2063-5346

Section A-Research paper

Eur. Chem. Bull. 2023,12(10), 2722-2732

Corrosion[9] impact of high- | materials, steel surface surface
velocity fluids | control fluid analysis, fluid | analysis, fluid
or particles. flow flow analysis flow analysis,

conditions. corrosion
testing

12. | SCC (Stress Cracking Use stress- Aluminum Visual Visual
Corrosion caused by the relieved alloys (Alclad) | inspection, inspection,
Cracking) in combination of | Alclad alloys, crack crack
Alclad[10] tensile stress control morphology morphology

and corrosive environmental analysis analysis,
environment in | conditions. corrosion
Alclad testing
materials.

13. | SCC (Stress Cracking Use stress- Titanium alloys | Visual Visual
Corrosion caused by the relieved inspection, inspection,
Cracking) in combination of | titanium crack crack
Titanium[11] tensile stress alloys, control morphology morphology

and corrosive environmental analysis analysis,
environment in | conditions. corrosion
titanium alloys. testing

14. | SCC (Stress Cracking Use stress- Stainless steel | Visual Visual
Corrosion caused by the relieved alloys inspection, inspection,
Cracking) in combination of | stainless steel crack crack
Stainless tensile stress alloys, control morphology morphology
Steel[12] and corrosive environmental analysis analysis,

environment in | conditions. corrosion
stainless steel. testing

15. | SCC (Stress Cracking Use stress- High-strength | Visual Visual
Corrosion caused by the relieved high- | steel alloys inspection, inspection,
Cracking) in combination of | strength steel crack crack
High-Strength tensile stress alloys, control morphology morphology
Steel[13] and corrosive environmental analysis analysis,

environment in | conditions. corrosion
high-strength testing
steel.

16. | SCC (Stress Cracking Use stress- Nickel-based Visual Visual
Corrosion caused by the relieved alloys inspection, inspection,
Cracking) in combination of | nickel-based crack crack
Nickel-Based tensile stress alloys, control morphology morphology
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Alloys[14] and corrosive environmental analysis analysis,
environment in | conditions. corrosion
nickel-based testing
alloys.

17. | SCC (Stress Cracking Employ Composite Visual Visual
Corrosion caused by the protective materials inspection, inspection,
Cracking) in combination of | coatings, crack crack
Composite tensile stress control morphology morphology
Materials[13] and corrosive environmental analysis analysis,

environment in | conditions. corrosion
composite testing
materials.

18. | Environmental Cracking Use UV- Plastic Visual Visual
Cracking in caused by the resistant materials inspection, inspection,
Plastics[4] degradation of | plastics, crack crack

plastics in a control morphology morphology

specific environmental analysis analysis,

environment. conditions. environmental
testing

19. | Surface Corrosion | Corrosion Apply Carbon fiber Visual Visual
in Carbon Fiber occurring on protective reinforced inspection, inspection,
Reinforced the surface of coatings, polymer surface surface
Polymer carbon fiber control materials analysis analysis,
(CFRP)[6] reinforced environmental corrosion

polymer conditions. testing
materials.

20. | Galvanic Galvanic Use insulating | Carbon fiber Visual Visual
Corrosion corrosion materials, reinforced inspection, inspection,
between Carbon resulting from | employ polymer knowledge of | knowledge of
Fiber Reinforced | the contact proper materials, the materials in | the materials in
Polymer (CFRP) | between carbon | isolation metals contact contact,
and Metals[9] fiber reinforced | techniques. electrochemical

polymer and methods
metals.

21. | Intergranular Corrosion Use Aluminum Visual Visual
Corrosion in occurring along | intergranular | alloys inspection, inspection,
Aluminum the grain corrosion- microstructural | microstructural
Alloys[1] boundaries of resistant analysis analysis,

aluminum alloys. corrosion
alloys. testing
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22. | Intergranular Corrosion Use Stainless steel | Visual Visual
Corrosion in occurring along | intergranular | alloys inspection, inspection,
Stainless Steel[3] | the grain corrosion- microstructural | microstructural

boundaries of resistant analysis analysis,
stainless steel. | alloys. corrosion
testing

23. | Intergranular Corrosion Use Nickel-based Visual Visual
Corrosion in occurring along | intergranular | alloys inspection, inspection,
Nickel-Based the grain corrosion- microstructural | microstructural
Alloys[4] boundaries of resistant analysis analysis,

nickel-based alloys. corrosion
alloys. testing

24. | Intergranular Corrosion Use Titanium alloys | Visual Visual
Corrosion in occurring along | intergranular inspection, inspection,
Titanium the grain corrosion- microstructural | microstructural
Alloys[6] boundaries of resistant analysis analysis,

titanium alloys. | alloys. corrosion
testing

25. | Intergranular Corrosion Use High-strength | Visual Visual
Corrosion in occurring along | intergranular | steel alloys inspection, inspection,
High-Strength the grain corrosion- microstructural | microstructural
Steel[7] boundaries of resistant analysis analysis,

high-strength alloys. corrosion
steel. testing

26. | Intergranular Corrosion Use Aluminum Visual Visual
Corrosion in occurring along | intergranular | alloys inspection, inspection,
Aluminum Alloys | the grain corrosion- microstructural | microstructural
(Heat Affected boundaries of resistant analysis analysis,
Zone)[9] aluminum alloys. corrosion

alloys in the testing
heat-affected
zone.

27. | Fatigue Corrosion | Corrosion Control Aluminum Visual Visual
in Aluminum resulting from | loading alloys inspection, inspection,
Alloys[11] the conditions, crack crack

combination of | use corrosion- morphology morphology

cyclic loading resistant analysis analysis,

and corrosive alloys. corrosion
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environment in testing
aluminum
alloys.

28. | Fatigue Corrosion | Corrosion Control Stainless steel | Visual Visual
in Stainless resulting from | loading alloys inspection, inspection,
Steel[12] the conditions, crack crack

combination of | use corrosion- morphology morphology
cyclic loading | resistant analysis analysis,
and corrosive alloys. corrosion
environment in testing
stainless steel.

29. | Fatigue Corrosion | Corrosion Control Nickel-based Visual Visual
in Nickel-Based resulting from | loading alloys inspection, inspection,
Alloys[13] the conditions, crack crack

combination of | use corrosion- morphology morphology
cyclic loading | resistant analysis analysis,
and corrosive alloys. corrosion
environment in testing
nickel-based

alloys.

30. | Fatigue Corrosion | Corrosion Control Titanium alloys | Visual Visual
in Titanium resulting from | loading inspection, inspection,
Alloys[14] the conditions, crack crack

combination of | use corrosion- morphology morphology
cyclic loading | resistant analysis analysis,
and corrosive alloys. corrosion
environment in testing
titanium alloys.

31. | Fatigue Corrosion | Corrosion Control High-strength | Visual Visual
in High-Strength | resulting from | loading steel alloys inspection, inspection,
Steel[15] the conditions, crack crack

combination of | use corrosion- morphology morphology
cyclic loading | resistant analysis analysis,
and corrosive alloys. corrosion
environment in testing
high-strength

steel.

32. | Thermal Oxidation of Employ Heat-resistant | Visual Visual
Oxidation in metals at high | oxidation- alloys inspection, inspection,
Metals[16] temperatures. resistant oxide layer oxide layer
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alloys, control analysis analysis,
temperature corrosion
conditions. testing

33. | Creep Corrosion | Corrosion Control Heat-resistant | Visual Visual
in Metals[17] occurring under | temperature alloys inspection, inspection,

high and stress microstructural | microstructural
temperature conditions, analysis analysis,

and prolonged | use creep- corrosion
stress resistant testing
conditions. alloys.

34. | Chloride Stress Cracking Use Stainless steel | Visual Visual
Corrosion caused by the corrosion- alloys, nickel- | inspection, inspection,
Cracking[18] combination of | resistant based alloys crack crack

tensile stress, alloys, control morphology morphology
chloride chloride analysis analysis,
environment, exposure. corrosion
and testing
temperature.

35. | Hydrogen Embrittlement | Control High-strength | Visual Visual
Embrittlement[19] | of metals due to | exposure to steel alloys, inspection, inspection,

the ingress of hydrogen, use | titanium alloys | fracture fracture

hydrogen hydrogen- analysis analysis,

atoms. resistant hydrogen
alloys. testing

36. | Environmental Cracking Control stress | Various metal | Visual Visual
Stress caused by the levels, use types inspection, inspection,
Cracking[1] combination of | stress- crack crack

stress and resistant morphology morphology

environmental | alloys. analysis analysis,

factors. corrosion
testing

37. | Oxygen-Enhanced | Accelerated Employ Various metal | Visual Visual
Corrosion[2] corrosion in the | oxygen- types inspection, inspection,

presence of resistant corrosion corrosion
oxygen. alloys, control product product
oxygen levels. analysis analysis,
corrosion
testing
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38. | Corrosion Under | Corrosion Use Various metal | Visual Visual
Insulation occurring corrosion- types inspection, inspection,
(Cun[9] beneath resistant insulation insulation

insulation insulation, removal removal,

materials. perform corrosion
regular testing
inspections.

39. | Microbial- Corrosion Implement Various metal | Visual Visual
Induced influenced by biocide types inspection, inspection,
Corrosion microbial treatments, microbiological | microbiological
(MIO)[9] activity. control analysis analysis,

microbial corrosion
growth. testing

40. | Sulfide Stress Cracking Use Carbon steel Visual Visual
Corrosion caused by the corrosion- alloys, stainless | inspection, inspection,
Cracking[3] combination of | resistant steel alloys crack crack

tensile stress, alloys, control morphology morphology
sulfide sulfide analysis analysis,
environment, exposure. corrosion
and testing
temperature.

41. | Galvanic Galvanic Use Copper, Visual Visual
Corrosion in corrosion in insulation, aluminum, inspection, inspection,
Aircraft Wiring[6] | electrical employ steel electrical electrical

wiring systems. | proper wiring measurements | measurements,
techniques. corrosion
testing

42. | Salt Spray Corrosion Employ Various metal | Visual Visual
Corrosion[19] caused by protective types inspection, inspection,

exposure to salt | coatings, corrosion corrosion
spray or coastal | control product product
environments. | exposure to analysis analysis,
salt. corrosion
testing

Results and Discussion: The central component of this paper is a comprehensive table that
presents corrosion possibilities in aircraft, encompassing critical components and systems.
[19]Each entry in the table provides in-depth information on the corrosion type, its
description, recommended solutions, metal recommendations, identification methods, and

Eur. Chem. Bull. 2023,12(10), 2722-2732
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testing techniques.[18] The corrosion scenarios covered include structural components,
avionics systems, landing gear, fasteners, painted surfaces, hydraulic systems, and composite
structures, among others[7]. The presented table serves as a valuable resource for aviation
professionals, providing a holistic understanding of potential corrosion risks and aiding in the
implementation of proactive measures and appropriate maintenance strategies.

Conclusion: This paper presents a comprehensive analysis of corrosion possibilities in
aircraft, offering valuable insights into corrosion types, their descriptions, recommended
solutions, metal recommendations, identification methods, and testing techniques. The
inclusion of a detailed table featuring corrosion scenarios enhances the practical applicability
of this research. By understanding the diverse corrosion risks specific to the aviation industry,
stakeholders can proactively address corrosion-related challenges, ensuring enhanced safety,
reliability, and cost-effectiveness in aircraft operations. The findings from this study
contribute to the existing body of knowledge on corrosion prevention in the aviation sector,
providing aviation professionals with a comprehensive reference for effective corrosion
mitigation strategies and maintenance practices.
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