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Study on the Post-impact Damage Tolerance of Composite Stiffened Plates

Li Gang', Wang Shengnan®, Li Wei’
(1. Third Department, Aircraft Strength Research Institute of China, Xi’an 710065, China)
(2. School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

(3. Integrated Stress Department, Shenyang Aircraft Design Research Institute, Shenyang 110035, China)

Abstract: Study on the post-impact damage evolution of composite stiffened panels is of highly value in engineer-
ing application. First, take a type of UAV as a research subject, in which the stiffened composite panels(T300/
BA9913) are applied. The panel is tested by low velocity impact. Impact on the middle of the wall plate and the
joint of rib and wall plate, the impact energy is 6. 67 J/mm, measuring the impact indentation depth and delami-
nation damage area. Then the commercial software ABAQUS is applied and the corresponding VUMAT sub-
routine is written to simulate the impact damage. The strain-based 3D Hashin criterion is applied to the damage
criterion of composite single-layer panels by using the suitable material model, the type of unit and the contact
with different attributes in the software. Finally. the stiffness reduction of materials based on continuous stiff-
ness degradation principle of fracture toughness is compared with the impact test data, and the validity and accu-
racy of the established impact model are verified.
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Fig. 2 The damage of central impact

(b) Jifi

(a) 1E T

&3 il RE AR e Ak 495 A L 1A
Fig. 3 The damage of the joint of rib and plate
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Fig. 4 The C scan of central damage
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Table 3 T300/BA9913 material property
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# 4 T300/BA9913 158 FF J #
Table 4 T300/BA9913 strength property
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Xc¢/MPa 1140.0 S»3/MPa 118
Y1/MPa 54.7 Si3/MPa 118
Y¢/MPa 156.0
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Table 5 In-plane fracture toughness
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Table 6 Cohesive interface property
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Fig. 8 Impact stress nephogram
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Fig.9 Matrix tension damage nephogram
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