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Fig.2 Grid model of long truss and partition frame
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Fig.3 Rear fuselage (truss and spacer frame) grid model
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Fig.4 Finite element model of HWB rear fuselage

based on PRSEUS structure
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Table 1 AS4 carbon fiber material properties
IR Al
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Table 2 Material properties of spacer frame foam
sandwich layer and truss
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Table 3 Laminate strength value
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Table 4 Typical load cases
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Fig.5 Cloud chart of structural static analysis results

under condition 1
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Fig.6  Cloud chart of structural static analysis results under

condition 2
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Fig.7 Cloud chart of structural static analysis results under

condition 3
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Fig.10 Schematic diagram of upper skin partition
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condition 5 Fig.11 Schematic diagram of upper skin truss wrapping

layer zoning
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Fig.13 Schematic diagram of upper skin truss crack arrest

zone zoning

FRAEZM X1
K14 b5 RRRRE Y XN
Fig.14 Schematic diagram of upper skin partition
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Table 5 Design parameters of the first floor
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Table 6 Filtered design parameters
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Table 7 Optimize design parameter settings
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Table 8 Comparison between optimization results
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Table 9 Comparison between optimization results
before and after
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Optimization Design of Blended-wing-body Layout Rear Fuselage Based on
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Abstract: Boeing and NASA jointly proposed PRSEUS structure to improve the carrying efficiency and stability of the
aircraft fuselage structure based on the non-circular section of the wing-body fusion layout. In order to deeply study
the airframe structure design and the application of PRSEUS structure on the rear fuselage, a high-fidelity numerical
analysis model of airframe structure based on PRSEUS structure is established. Five typical load conditions are
selected for the fuselage after the wing-body fusion layout, among which four are critical load conditions, which are
used as input conditions to evaluate the structural strength and stiffness of the fuselage. By referring to the structural
area division technology, the optimization method of the rear fuselage structure based on PRSEUS wing-body fusion
layout is studied, and the optimization design of the rear fuselage structure based on PRSEUS block is completed,
which ensures the strength and stiffness of the rear fuselage structure and further reduces the weight of the structure.
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