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Fig.1 Configuration diagram of the test piece for Q—shaped

stiffened composite panel(Unit: mm)
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Fig.2 Configuration diagram of the test piece for I-shaped

stiffened composite panel(Unit: mm)
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Table 2 Test piece layup for I-shaped stiffened
composite panel

X,/
E,/GPa | E,/GPa | G,/GPa v X,/ MPa N
MPa
118 8.98 421 0.306 1835 1296
G
Y/MPa | YJ/MPa | S,/MPa | G, /(kim®) | G,J/(ki/m?)
(kJ/m?)
82.5 240 166 714 35.6 1.25
G]]C/
N N/MPa T/MPa S/MPa K/ (N/mm®) n
(kJ/m?)
3.75 15 55 40 1x10° 2
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Table 3 Mechanical properties of composite
AR R 2 %, X E /mm
SP1 [45/-45/0/45/90/0/-45/0] 16 248
SP2 [0/45/90/0/-45/45 ] 6 0.93
SP3 [0-45/0/90/45/0/-45/45 ] 8 1.24
SP4 [0/45/0/90/-45/0/45/-45] 8 1.24
SPs [0/-45/0/90/45/0/—-45/45 ] 8 1.24
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Fig.3 Finite element model
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Fig.4 Compression test and measurement methods
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Fig.7 Failure mode of Q-shaped stiffened composite panel by numerical simulation
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Table 4 The contrast of failure lode between numerical
simulation and experimental results
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interface of Q-shaped stiffened composite panel
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Interfacial Damage Propagation of Composite Stiffened Panels Considering
Typelll Fracture Energy

Zhang Ru, Yang Junchao, Wang Zhe, Wei Jingchao, Chen Xiangming

National Key Laboratory for Strength and Structural Integrity , Aircraft Strength Research Institute of China, Xi’ an
710065, China

Abstract: The significance of Type I fracture energy in influencing damage to the stiffener-skin interface of
composite stiffened panels is often disregarded. In this paper, the stiffener-skin interface damage propagation for
buckled I-shaped and ()-shaped stiffened composite panels was studied by experimental and numerical methods. The
post-buckling process of two kinds of stiffened panels was analyzed by numerical simulation based on the initial
criterion and the Reeder interface damage propagation criterion considering Il fracture. The buckling modes and
failure forms of two types of panels were compared, and the distributions of energy release rates of each type during
stiffener-skin interface damage propagation were characterized. It is concluded that, for ()-shaped stiffened composite
panels, the damage propagation of interface is mainly caused by out-plane peeling force, and the type 1 fracture
energy plays a major role in the damage initiation and propagation of the interface. For I-shaped stiffened composite
panels, the damage propagation of interface is mainly caused by shear force, and the type Il fracture energy plays a
dominant role in the damage propagation of the interface. The above-mentioned study elucidates the mechanisms by
which various types of fracture energies operate during the process of interfacial damage propagation in composite
stiffened panels. This establishes a foundation for the investigation of numerical simulation analysis methods for the
post-buckling behavior of composite stiffened panels.

Key Words: composites; reinforced stiffened panels; fracture energy; interface; damage propagation
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