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Fig.2 Schematic of combined loading on PRSEUS panel
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Table 1 Design parameters of PRSEUS panel
RS Hofti/mm
PR e 155 150.44
A 31.105

FRAE 12 TE E 101.6
KA AL TE 86.36
B HAR 9.53
KRR 12.7
FrAE (0 L2 5 2.64
E Y 1.32
1EBEFRE 1.32
KA 2 R 1.32
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Table 2 Material parameters of monolayer plate

TAEH AL Hof
E,/MPa 67154.93
E,/MPa 33542.99
E,/MPa 34956.42
G,/MPa 16340.57
G3/MPa 16340.57
G,,/MPa 5515.81
i 0.4
M3 0.4
M3 0.095
p/ (Ymm®) 1.6e-9

R3 EARUSHHHRSH

Table 3 Material parameters of foam core and pultruded rod

N ., R/
M HPERL /M Pa HEL/N:4 N
(t/mm”)
A 144.79 0.45 9.99e-11
ER72as 126932.48 0.3 1.6e-9
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Fig.12 Key parameters of maximum stress-weight factor / displacement-weight factor under wing bending load
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Fig.13 Key parameters of maximum stress-weight factor / displacement-weight factor under fuselage bending load
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Fig.14 Key parameters of maximum stress-weight factor / displacement-weight factor under internal pressure
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Table 4 Key parameters affecting panel performance Table 6 Design parameters
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KR (19.57% ) Fig.16 Optimization process of panel weight
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Fig.17 Stress cloud of panel under combined load (Initial panel/DOE optimal panel/final panel)
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Fig.18 Displacement contour of panel under combined load (Initial panel/DOE optimal panel/final panel)
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Table 9 Comparison of optimization objectives
(fuselage bending load)
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Table 11 Comparison between optimization objectives

(combined load)

DOE DOE
Akt B s [LGWIES L e WIES Pk st His LULGUIE S . IR IVIES
e K J1/MPa 495.99 529.482 521.785 H KB J1/MPa 625.466 635.007 658.564
TR /mm 44.83 46.6151 42.93 e KA F /mm 6.255 6.64 6.741
Joj 7 ok R A ;7 5 R
0.295 0.299 0.317 0.2337 0.2492 0.2514
(10*/(MPa-kg)) (10*/(MPa-kg)
[ZE 5 iEnEY ¢ DR o ik AL
3.261 3.392 3.857 23373 23.829 24.56
(10°/(mm-kg)) (10°/(mm-kg))

R10 DMEFXL(EAILESE)
Table 10 Comparison between optimization objectives
(internal pressure)

DOE
Rl NEL ) AL
At Bt B ox LILGIIES R A%
e KN J1/MPa 509.91 496.438 511.242
I KA /mm 6.02 6.06 6.124
NP RTES
0.287 0.319 0.324
(10°/(MPa+kg))
PR i R AL
24.286 26.09 27.035
(10°/(mm-kg))

SRR T — R RIBT RTS8 . AR SCEE X PRSEUS EEfi
Ak RS2 HLER ) 25 A7 AL Al i) 25 9 R e
Fe gy =Ry 00 N 0932 S oLk ds 1508, IR0 1%

B TS AR b 25 R A I A R — R 3 S LA R AR
T, TS HEAT T ORAR BT 500 4R )y S0 11.696% .
HRLAFT, I LIS LR 2598

(1) $2HU PRSEUS BEM = Z R TS50, %5 JRRE AR 45
PR R SBT3 A T S E b

(2) BT ISIGHT V- 55 , SR M S B b 6 54 BR T 4
Br s SRR B3 )78, X PRSEUS BEMR AL T AR SZ LT 7]
Al T ALl 2 A 5 R R A A LT
(32 S BLHEAT T RS HOR BN 0T 38 0 T i &R
S50 5 R ELAIE M 45 F AR 0% 5 i 4 DOE 43t 4
S RV ALY Tl NP PN L 2]
IRARBCR I KSR, 9 PRSEUS BEMZEH 0 1L SR 11t
%%,
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(3) #am B S EUE A SE LS R A
AL TR W, 7E P — B fif 5 25 207 T X PRSEUS BEHR 4544
AT RAL T ; DL DOE ST HREAS i (9 S A 5 28 AR A0 iy
Wk S b AR R L, )BT AR 42158
B A RE AT EEE 6.04kg, TS EUB L 5 S5
P25 5 — 30 AL 7Y PRSEUS BER 45 H IR H2 25 2544
ARBACE, B DOE Sl 1 22080 0.28kg(-4.43%) , w0 Ih
J7 ZE U5 0.8kg(11.696%), M3 G fill &A1 Jm  MLEsFg 1 T T
BT LS S%

TE 5 2% PRSEUS BEMR UL AL 5 1 iy 58 5 vhy , mI 38 in et
AT IR B ST 59 55 43 BT 5 PRI RS R A 7 T A
SRS EORIIFIT 5 AR SR X B 28 14 B Ab UEA TR A0 Hr , 77
Je BLWF ST Th 2 55 G e B SR R s A T A AT SR R 2 AR Y
R "AST|
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Parameters Identification Research and Optimization Design of PRSEUS Panel
in Blended-Wing-Body Civil Aircraft

Wang Kaijian*, Zhang Rui, Li Yan
Chinese Aeronautical Establishment, Beijing 100028, China

Abstract: The PRSEUS panel structure provides an innovative solution for the non-circular cross-section fuselage
structure of blended-wing-body aircraft. In this paper, the parameters identification of PRSEUS panels under different
load cases is studied in order to extract key design parameters. And the optimization design is carried out based on
this. Firstly, the design parameters of PRSEUS panel were extracted. PRSEUS panel was parametrically modeled on
the basis of connection relationship and stacking sequence of the components. Secondly, based on ISIGHT platform,
the key parameters of PRSEUS panel under three load cases were identified by using DOE method. Finally, the
combination optimization method was adopted to optimize the PRSEUS panel structure, which improves the
optimization efficiency. The optimized PRSEUS structure greatly improves the structural load-bearing efficiency and
reduces the weight by 11.696% compared with the initial plan. This paper provides a design method for the blended-
wing-body civil aircraft structure.

Key Words: PRSEUS panel; blended-wing-body aircraft; parametric modeling; key parameters identification;
optimization design
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