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Fig.1 Effects of damage/failure modes on performance and characteristics of aircraft structures
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Table 2 Requirements of structural fatigue & fracture design and analysis work according to aircraft structural operational integrity
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New Requirements of Structural Fatigue & Fracture Design and Analysis
Based on Aircraft Operational Integrity

He Yuting

Aeronautics Engineering College, Air Force Engineering University, Xi’an 710038, China

Abstract: The operational integrity, operational suitability and operational effectiveness of aircraft constitute the three
top basic attributes of aircraft. And they are used to respectively reflect the levels of "integrity", "suitability" and
"effectiveness" of aircraft in the operational processes. Aircraft operational integrity is the attribute which exists when
aircraft is sound (or work normally) and unimpaired in its operational processes. It is the reflection of the
comprehensive quality characteristics of aircraft, and it is determined by the operational integrity of various systems
such as structure system, propulsion system, flight control system and so on. This paper introduces aircraft
operational integrity and aircraft structural operational integrity firstly. Based on that, this paper further introduces the
concepts and characterization methods of aircraft structural static operational integrity and aircraft structural dynamic
operational integrity. Also, it is cleare that aircraft structural operational integrity complies with the "cask principle".
According to the requirements of aircraft structural operational integrity, the work to be strengthened in aircraft
structure design as well as the new requirements in the design and analysis of fatigue & fracture of aircraft structures
are discussed. Finally, as examples, the requirements of fatigue & fracture design as well as analysis methods of
some new modular structures, the force transferring route analyses and fracture strength assessment as well as
repair methods of aircraft structures with accidental damages or battle damages, and the formulation of the lowest
flight standards for military aircraft in wartime are briefly analyzed. Some useful conclusions obtained in this paper,
which provide useful references for updating the design concepts of aircraft structures and the operations of aircraft in
the field.

Key Words: aircraft; operational integrity; structure; fatigue; fracture; design and analysis
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