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Table 1 Material properties of compositel'?]

Elastic modulus Shear modulus Poisson’s ratio
E. /(GPa) E,,/(GPa) E;/(GPa) G/(MPa) G3/(MPa) G,y /(MPa) Vi Vi3 Va3
145 10. 3 12.1 5300 5275 3950 0. 301 0.5 0. 495
Strength Fracture energy

X'/(MPa) X“/(MPa) Y'/(MPa) Y“/(MPa) Si./(MPa) Gic/(N/mm) Gic/(N/mm) Gic/(N/mm) Gc/(N/mm)

2000 1600 64 290 98 12.5 12.5 1 1
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Fig. 3 Configuration of composite stiffened panel (Unit: mm)
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Fig.4 Details of composite stiffened panel model
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Fig. 6 Displacement versus time of

composite stiffened panels
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Fig. 10  Stiffener’s matrix tensile damage of composite stiffened panel (1,2,3,5,9 are ply numbers)
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Effect of Stiffener Shape on Low-Velocity Impact Behavior of
Composite Stiffened Panels

DING Tie,ZHANG Xiao-Qing, YAO Xiao-Hu

(Department of Engineering Mechanics ,School of Civil Engineering and Transportation ,
South China University of Technology ,Guangzhou 510640 ,China)

Abstract: In this research, we focused on the effect of the stiffener shape on the dynamic response of
composite stiffened panels. We first established the finite element analysis model for composited
stiffened structures with 3 kinds of stiffeners using the local refinement with the interface between the
layers simulated by bonding interface,and then analyzed the dynamic response and the delamination
damage of these composite stiffened panels. According to the results of the numerical simulation,it is
found that the dynamic response is closely related to the structure stiffness, the composite stiffened
panels with T-shaped and I-shaped stiffeners are warped in the region beyond the impacted part of the
panels,and their damage distribution and damage area are similiar. The results also show that the layer
angle of the two layers adjacent to the surface of the skin and the stiffener affects the area of the
delamination damage.

Key words: composite stiffened panel;low-velocity impact;delamination damage;dynamic response





