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Fig.1 Sinking hinge of Boeing 787 s flap
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Fig.2 Hinge of Boeing 777 s aileron
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Fig.4 “Ti-Al-Ti” mixed redundance lugs of A380’s flap
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Analysis on the Difference between Boeing and Airbus in the Damage
Tolerance of Typical Hinges

Liu Yingfei, Feng Chenghui, Wang Qianping, Li Yunpeng
AVIC The First Aircraft Institute, Xi’an 710089, China

Abstract: The aircraft rudder hinge structure plays a pivotal role in flight attitude control and reliability, and there is a
lack of systematic guidance on its damage tolerance design. According to CCAR 25.571, the top-level requirements
for damage tolerance design are conducted, and it is necessary for modern civil aircraft structure to follow the norms.
It introduces the typical hinge mechanisms from Boeing and Airbus with different technical pathways, and analyzes
the technical characteristics of slow crack propagation structure and multi-force damage safety structure. Through the
research, it is concluded that the damage safety structure of the multi-path load tranfer can significantly reduce the
probability of single-point failure of the hinge, and the damage tolerance design of the typical hinge is proposed from
the aspects of rudder height and aerodynamic load.

Key Words: hinge; damage tolerance; Boeing; Airbus; difference
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