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Low Velocity Impact Behavior Analysis of 3D Woven Composite Plate
Considering its Micro-structure

+

Kuk Hyun Ji, Seung Jo Kim

ABSTRACT

In this paper, we developed the direct numerical simulation{DNS) model considering the geometry of yams
which consist of 3D orthogonal woven composite materials, and using this model, the dynamic behavior of
under transverse low-velocity impact has been studied. To build up the micromechanical model considering tow
spacing and waviness, an accurate unit structure is presented and used in building structural plate model based
on DNS. For comparison, DNS results are compared with those of the macromechanical approach which is
based on the global equivalent material properties obtained by DNS static numerical tests. The effects with yarn
geometrical irregularities which are difficult to consider in a macroscopic approach are also investigated by the
DNS model. Finally, the multiscale model based on the DNS concepts is developed to enhance efficiency of
analysis with real sized numerical specimen and macro/micro characteristics are presented.
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Stuffer yam | 804 | 177311 8.93 | 486 | 3.45 | 0.2294 10.2945

15074 1 7.194 | 349 | 2.75 | 0.2477 [ 0.3087

131.00 ;] 6.2

Filler yarn 68.2

0.2613 1 0.3167

w3

285 | 236
0.815 1 0.815 ] 035 0.35

Warp yam | 59.14
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Matrix - 22 2.
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E) Ez Es Gi» Gos G v
(GPa) | (GPa) | (GPa) | (GPa) | (GPa) | (GPa) 12

DNS meode! | 40.63 | 49.00 | 827 | 218 1.97 224 1 0.035
Unit Cell[13]| 52.76 | 60.25 | 14.00 | 2.558 | 2.263 | 2.243 | 0.034

Laminate
black[13]

Exp[13] | 40.97

39.70 | 51.09 | 7.38 | 2307 | 1.863 | 1.864 | 0.035

47.30 - - - - 0.037
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