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Research on optimization design of civil aircraft least
risk bomb location structure based on reliability

OU Jing'*  LIN Xinyi' XUE Xiaofeng' FENG Yunwen' YANG Xiang®

(1. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China;
2. Shanghai Aircraft Design and Research Institute, Shanghai 201210, China)

Abstract: The least risk bomb location ( LRBL) structure, as an explosion-proof structure applied to airliner,
should reduce the structure quality as much as possible while ensuring reliability. This article conducts research on
reliability based LRBL structural optimization design. Firstly, the lightweight LRBL structure was taken as the opti-
mization design objective, and the structural size of the LRBL structure was selected as the design variable. Then,
the structural reliability index was used as a constraint, and the response surface method combined with reliability
index transformation was used to obtain the optimization model constraint function. The reliability optimization mod-
el of the LRBL structure was established. Finally, the interior point method was used to optimize the reliability of
the LRBL structure. An optimization design case analysis was conducted using a certain LRBL structural design
scheme, and the results show that on the basis of meeting reliability indicators, the optimized LRBL structural mass
was reduced by 45. 08% , with a significant weight reduction effect. This has guiding significance and reference val-
ue for the application of LRBL structures in engineering practice.

Keywords . least risk bomb location( LRBL) ; optimal design; explosive shock ; reliability
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