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Abstract: Pultruded rod stiffened efficient unitized structure (PRSEUS) can meet structure design require-
ments of load transmission, damage arresting, stability and maintainability in hybrid wing body (HWB) civil
aircraft by combining composite material integrated stitching and co-cure technique. Comparing with existing
composite material manufacturing technique, the manufacturing of PRSEUS panel uses integral structure de-
sign method at low cost to complete the process of fiber knit, stitching and resin infusion by applying knit ma-
chine, one side stitching and controlled atmospheric pressure resin infusion technique. Moreover, the addition-
al out of surface strength is enhanced by co-cure at low temperature and stitching technique. The diverse de-
sign requirements of different position structure panel design in HWB structure are satisfied easily by reason-
able material selecting and process design. In this paper, latest developments and current techniques of HWB
civil aircraft PRSEUS panel manufacturing technology are presented from aspects of HWB civil aircraft PR~
SEUS structure material selecting design, PRSEUS structure manufacturing core process, PRSEUS struc-

ture fixture and clamp, representative PRSEUS test panel manufacturing and representative fuselage article
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manufacturing. Thus, by summary and prospect on research progress of PRSEUS structure manufacturing

technique, the research here provides valuable technical reference and research direction for design and manu-

facturing of civil aircraft structure and development on novel material structure of our country in the future.

Key words: hybrid wing body civil aircraft; stitching structure; pultruded rod stiffened efficient unitized

structure(PRSEUS) ; composite material manufacturing technique
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Table 1 Material specification of fuselage structure”’
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Table 2 Material specification of wing structure””

11 FxA  ARERER 5 1 S N T
m i 9 Tl C72
953 T1 C72 a—_ T 7
I ) T2 C72 FLGLANFL I 4 T2 C74
I T1 72 LRRBARM KM T cr2
TEPG X T2 C72
T R HE AL 2 2 T2 C72 B T9 C72
£ 3 AEBAE SRS BB
Table 3 Laminate material properties of different position"
5 T1C74 T2C74 T1C72 T2C72
R gk 93 T 5K
E./MPa 54 882 63 501 70 671 83 633
E0A E,/MPa 34 819 35577 34 956 35439
e G,,/MPa 21 650 21650 17 099 17 099
V. 0.485 0.486 0.403 0.403
E./MPa 49 849 55 641 63 639 72 395
JE E,/MPa 32130 32612 32130 32474
5 G,,/MPa 19 581 19 581 15582 15 582
\ 0.475 0.475 0.397 0.397
x4 ANEABMELEEREEIER
Table 4 Laminate strength of different position™"! MPa
5 T1C74 T2C74 T1C72 T2C72
gk gk 353 DES
F, 520.6 622.6 724.6 877
F. 424.7 377.8 546.1 495.7
B FEAE(E VT FH N ) r, 307.5 317.8 320.6 326.1
F, 263.4 266.8 261.3 263.4
F, 291.6 291.6 206.2 206.8

#& 5 Rohacell ;@23 B &

Table 5 Rohacell foam properties”™

x6 NFTNFEMEESH
Table 6 Pultruded Rod mechanical properties™

28 110WF 200WF
o/ (kgem ™) 99.84 204.96+35.2
0./MPa 2.8 6.4
E/MPa 144.8 269.9
0,/MPa 2.0 3.6
G/MPa 54.8 100
6,/MPa 3.0 4.8

mH J12E Bk 3 2% A e /NEME
" 5,/ MPa H 2 688.96
A
E/MPa HE 151 685
fif .
e,/MPa i 1.68
=R 1378.95
ob/MPa
JE 180 °F 1214.86
44 =i 125 485
E/MPa
—75°F 125 485
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