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Fig.1 Positions of strain gauges
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Fig.2 Composite stiffened panel compression test
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Fig.3 Finite element model of stiffened panels
3.1 KiFSmEmiRiARERE
RS KA B AR RE R 30 A MR ATY
KERHZMIZ GBI, KA Hashin I, 805 Y
U TR REREE T, D10 7 2L RE  91.6, D 1n] 6 Wi ¢
REN 79.9, B ) hr BT AL RE y 0.22, B8 1] FEARINTLRE N 1.1
&3 FuERTRIIERE
Table 3 The properties of carbon pregreg

43
R4 BEAMRIERE
Table 4 The properties of adhesives
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Table 5 Comparison between compression loads of two
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Fig.4 The force-strain curves of straight fiber stiffened panels at
the middle position of stringer ribs(111~112)
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Fig.5 The force-strain curves of straight fiber-stiffened panels
at the middle position of skin edges(108~208)
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Fig.6 The failure modes of two straight fiber stiffened

panels under compression

)R 20 15, TR BB e 2 R M i . 7Efi B
SYHTH B SR HE T AR 2 2 rh LA (108~208 ) (4 i A% A
o, T LA 07 B4 R e 45 SR AR BT — V728 Jy TR
MRS . A, IR A5 R R A R B T
oy SO HASEHE, A7 FROGOT BCrP R Lt B 120 3L, A
L AR A R, H S T AR, BIRERL o T
JEIPERES A B D B4 F B S LIS DL AT REAF A 22
St o AR AR A B4 AR R 07 B CAn R IR AR R AT 2% 5%
Qb ) A 45 N5 B2 A — SO, b R e T A 7 A0S
AR BT A 3 3, X R W] T FORERY Y R A k2T
2 oSty B AR T M 10 5 o [ PR 28— AR AN 1 7 /S o

F340 i R M R B, TR Al R, R
BUEF YT AR/ A8 FIRS AR LA/ T 2 e A T 80 i 300 PR I
T 1) L g e PR T 3 AR R B A T, (37 A A A o
R CILIEL 8, € b SDBG XM I LA 45 3 0 36 B 1 56 E S I
AR 12 I 22 58 4 2R A, 98 R AL BT
B, X5 P 9 H e LS A R SRR B B

5 &g

Wit A ShEf 2L T 200 T AL e i 5 i 2 2F 4k in
M, 530 55 AR R B 2 0 AT IEA T T Ak, X L T
FOTYLF YL TR AR B MBI 7, T A5t An F 2518

(1) 2R 27 45 10 5 45 3 1 (151.62kN) B K F 4R 2F
Y R 458 B2 (116.27KN) , 32 R T 10 2R 25 4 Jin 5 BE Al 1)
e PR A v AT LT A S R B AT, AT 3
HAMETE .



JRSEHE A EWIEE SE PR REAR 13 ) i 1k 3% B 5 S E W

45

0.001
0 F
-0.001 |
~ -0.002 |
E —
\E -0.003 |
< _0004 L [-==04-108-exp
I - = = 04-208-exp .
= -0.005 - |----- 03-108-exp
----- 03-208-exp
-0.006 |\ (4.108-FEM
0007 | [==—04-208-FEM
_0,008 Il Il Il Il Il Il Il Il Il

20 0 20 40 60 80 100 120 140 160 180
Hfif/kN

BI7 i EET ARy AR 1 A2 2 Il F) 2o — B A2

Fig.7 The force-strain curves of curved fiber-stiffened panels
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Fig.8 The scalar stiffness degradation of the adhesive layer
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Compression Test and Simulation Study of Curvilinear Fiber Composite
Stiffened Laminates

Yuan Chongxin', Pan Jie', Qu Meng?, Tan Yuan?, Dong Qinghai', Dang Lei', Li Zhiyuan?
1. COMAC Beijing Aircraft Technology Research Institute, Beijing 102211, China

2. Shanghai Aircraft Manufacturing Co., Ltd., Shanghai 201324, China

Abstract: The curved fiber composites can be applied in the industry thanks to the automated fiber placement,
however, the benefit of the curved fiber stiffened laminates has not been proved adequately by experimental
data. The compression behavior of straight fiber stiffened laminates were compared with the curved fiber stiffened
laminates, the skins were manufactured with the automated fiber placement processing, and then they were cocured
with the cured I-shaped stringers, finally the two types of stiffened laminates were tested under compression. Results
show that the straight fiber stiffened laminates failed at an average compressive load of 116.27kN, compared with a
load of 151.62kN of the curved ones. It is found that the debonding firstly happens as the buckling of the skin in the
case of straight fibers, then the stringer failed and it leads to the final failure of the whole structure. The curved fiber
stiffened laminates show a similar behavior that a debonding exist and it leads to the stringer’s crush. However, the
debonding happened at a high compression load as the curved fiber stiffened laminates has a much higher buckling
load.

Key Words: curved fiber composites; stiffened laminates; compression; debonding; I-shaped stringer
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