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Main objectives:
Describe two approaches to derive typical load spectra for Damage and

Tolerance Design and present a case study with an evaluation of the pros

and cons of each solution.
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Damage Tolerance Design
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Damage Tolerance Design
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Typical Loading Spectra is an essential key for Damage Tolerance Design
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Loading Spectra x Flight Load Sequence

TL Anderson, “Fracture Mechanicy

Fundamentals and appiications*
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Two Different Approaches to Derive Typical Loading Spectra

A hypothetical operation.
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Two Different Approaches to Derive Typical Loading Spectra

A hypothetical operation.
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Two Different Approaches to Derive Typical Loading Spectra

A hypothetical operation.
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Two Different Approaches to Derive Typical Loading Spectra

A hypothetical operation.
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Two Different Approaches to Derive Typical Loading Spectra

A hypothetical operation.
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Two Different Approaches to Derive Typical Loading Spectra

Single Flight Profiles
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Single Flight Profiles
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Equivalent Flight Profile
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Study Case
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Study Case
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Study Case
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Study Case
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Study Case
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Analysis Results

Number of Fatigue Lives for Each Flight Profile
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= Composition lead to almost twice the lifetime derived for Equivalent Flight Profile
= Equivalent Flight Profile results are more affected by the “more demanding” flight

profile (D) than the Composition.
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Analysis Results

The Analysis indicates:

Equivalent Flight Profile lead to lower amount of work

Single Flights Composition leads also to the fatigue results for each original flight profile.
Equivalent Flight Profile is a conservative approach

Composition of Single Flights lead to loads spectra strict to the usage considered

Each approach can be a good solution, according to the moment in the course of the product

history.
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