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Research on Precise Fracture Control of Emergency
Disconnection Safety Pins in large aircraft engine pylons of
the aircraft
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Abstract

To meet the stringent requirements for load-bearing accuracy (+5%) and reliability of emergency disconnect Safety pins in large
aircraft engine pylons of the aircraft, precise fracture — it must not fail under normal conditions, yet must fracture reliably and
accurately under specified overload conditions., and verification. Innovatively, a "regulation based on raw material hardness
partitioning" heat treatment strategy is proposed, reducing the coefficient of variation for the shear strength of Safety pins to within 1%.
A high-fidelity finite element model integrating real assembly constraints and material damage mechanisms is developed, achieving
prediction errors for failure loads better than 5%. A closed-loop "micro-control, forward design, physical verification" technology
chain is formed, yielding quantitative design curves and transforming the design paradigm from trial-and-error to performance-
driven, this achieves the objective of precise fracture, ensuring aviation safety for theaircraft.
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