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Contributing Organisations
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1. United States Air Force

• Supply Chain Management.

• Landing Gear Systems.

• Requirements / End Customer / End User.

2. HOTTINGER BRÜEL & KJÆR

• Sensors and measurement systems.

• Software for durability and reliability.

• Methods development and mechanical testing
for fatigue performance characterisation.

3. Select Engineering Services

• Engineering and technical services 
and products to US DoD.

• Test programme management and fatigue 
analysis integration tools development.

4. General Atomics

• Systems Integration.

Distribution Statement A: Approved for public release, distribution is unlimited.



UNRESTRICTED

Introduction
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 In 2022, in the USA the “Air Force Times” reported:

“The USAF service’s aircraft now average 29 years old; … When planes get old, 
they inevitably need more maintenance — on a day-to-day basis or as part of 
more intensive overhauls that extend an aircraft’s life …”

 Protective coatings and processes (surface treatments) are applied to landing 
gear components to control their dimensionality and to protect their 
structural integrity. 

 These surface treatments affect surface material properties and multiple 
coatings can be applied, stripped and re-applied during overhaul. 

 These surface treatments have known detrimental effects on fatigue life but 
were not considered in legacy USAF design.
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Agenda
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1. USAF Landing Gear Systems

• Basic LG Design Issues

• What is Considered in Landing Gear 
Repair and Design?

• Contemporary Landing Gear Analysis

• Landing Gear Systems

• Advances in Safe Life Analysis

2. HBK Advanced Materials 
Characterisation & Testing

3. Select Engineering Services
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Agenda
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1. USAF Landing Gear Systems

2. HBK Advanced Materials 
Characterisation & Testing

• Application of Ksur

• FEM Based Fatigue Analysis

• Air Force Integration

3. Select Engineering Services
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Agenda
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1. USAF Landing Gear Systems

2. HBK Advanced Materials 
Characterisation & Testing

3. Select Engineering Services

• Project Background and Significance

• Tested Results – Chrome on Steel

• MAPA - Material Assessment 
and Predictive Analysis

• MAPA Data Manager

• MAPA Simulation Manager
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Conclusions
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 Surface treatment effects have been tested and quantified for multiple 
material and surface treatment combinations. 

 These have shown that the surface treatment factor, Ksur method, can be 
successfully applied with the strain-life fatigue method.

 For USAF, the positive outcomes and conclusions include:

1. Increased confidence in life extension for aging aircraft landing gear 
components.

2. The timely removal of landing gear components from service to decrease 
the risk of failure.

3. The potential for improvements to repetitive overhaul processes that will 
reduce their negative impact on fatigue life.
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Questions

In 2022, in the USA the “Air Force Times” reported:
“The USAF service’s aircraft now average 29 years old; … 

When planes get old, they inevitably need more maintenance —
on a day-to-day basis or as part of more intensive overhauls that extend an aircraft’s life …”

Surface treatments have known detrimental effects on fatigue life but were not considered 
in legacy USAF design, this work is characterising those detrimental effects …
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