
Maximize Aerospace Vehicle Durability:
Unlock the Secrets of Corrosion and Stress
Corrosion Testing
Corrosion and stress corrosion significantly impact the structural integrity of
aerospace vehicles, posing serious safety and maintenance challenges.
This comprehensive article delves into the essential role of corrosion and
stress corrosion testing in ensuring the reliability and longevity of aircraft
and spacecraft.

Corrosion: The deterioration of a metal or alloy due to chemical or
electrochemical reactions with its surrounding environment.Stress
Corrosion: The failure of a metal or alloy under the combined influence of
corrosion and applied stress.

Ensuring Structural Integrity: Corrosion and stress corrosion can
weaken aircraft and spacecraft structures, compromising their ability to
withstand aerodynamic forces and other environmental stresses.

Preventing Catastrophic Failures: Corrosion-related failures have been
responsible for numerous aviation accidents, highlighting the
importance of accurate and effective testing.

Extending Service Life: By identifying and mitigating corrosion risks,
testing helps extend the service life of aerospace vehicles, reducing
maintenance costs and downtime.

Optimizing Design and Materials: Testing provides valuable data for
engineers and designers to develop more corrosion-resistant alloys
and optimize aircraft and spacecraft designs.



Various methods are employed to assess the corrosion resistance of
aerospace materials and components:
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Salt Spray Test: Samples are exposed to a salt-water mist to simulate
marine environments.

Immersion Test: Samples are submerged in a corrosive solution for an
extended period.

Electrochemical Impedance Spectroscopy (EIS): This technique
measures the electrical resistance of samples to analyze corrosion
processes.

Stress corrosion testing combines corrosion testing with the application of
stress to evaluate material performance under realistic operating
conditions:
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Constant Load Test: A constant load is applied to a sample while it is
exposed to a corrosive environment.

Slow Strain-Rate Test: The strain rate is slowly increased while the
sample is immersed in a corrosive solution.

Cyclic Load Test: The load is repeatedly applied and removed while
the sample is subjected to corrosion.

Corrosion and stress corrosion testing results are analyzed to identify
failure mechanisms and develop effective protection measures:

Fracture Surface Examination: Scanning electron microscopy and
other techniques reveal the characteristics of corrosion-related
fractures.

Corrosion Product Analysis: X-ray diffraction and energy-dispersive
spectroscopy determine the composition of corrosion products and
their role in failure.

Protective Coatings and Coatings Testing: Protective coatings, such as
anodize, paint, and sealants, are evaluated for their ability to prevent
corrosion.

Standardized corrosion and stress corrosion testing methods and
acceptance criteria are essential for consistency and accuracy:

ASTM: American Society for Testing and Materials

ISO: International Organization for Standardization

AMS: Aerospace Material Specifications



Aircraft Wings: Corrosion and stress corrosion testing helped identify
the susceptibility of aluminum alloys used in aircraft wings to chloride-
induced corrosion.

Spacecraft Tanks: Extended immersion testing revealed the
vulnerability of stainless steel tanks used in spacecraft to hydrogen
embrittlement.

Turbine Blades: Cyclic load testing evaluated the performance of
nickel-based superalloys used in turbine blades under corrosive gas
turbine conditions.

Corrosion and stress corrosion testing are indispensable tools for ensuring
the safety, reliability, and durability of aerospace vehicles. By understanding
the mechanisms and effects of corrosion, testing enables engineers and
designers to develop advanced materials, optimize aircraft and spacecraft
designs, and implement effective protection measures. This knowledge
empowers the aerospace industry to push the boundaries of innovation and
deliver next-generation aircraft and spacecraft that meet the highest
standards of performance and reliability.
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