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A Study of damage behaviors of 3D orthogonal woven composite plates

under Low velocity Impact
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ABSTRACT

In this study, the material characterization and the dynamic behavior of 3D orthogonal woven composite
materials has been studied under transverse central low-velocity impact condition by means of the
micromechanical model using finite elements. To build up the micromechanical model considering tow
spacing and waviness, an accurate unit structure is stacked in x-y-z direction repeatedly. First, the mechanical
properties of 3D orthogonal woven composites are obtained by means of virtual experiment using full scale
Finite Element Analysis based on the DNS concepts, and the computed elastic properties are validated by
comparison to available experimental results. Second, using the implementation of this validated
micromechanical model, 3D transient finite-clement analysis is performed considering contact and impact,
and the impact behavior of 3D orthogonal woven composite is investigated. A comparison study with the
homogenized model will be carried out in terms of global and local behaviors.

E A3 5Ase S W e w2

1. ¥ & Ade e FAYgeRe A% ZErt 4o

oz w2 Ao 7]]1sH o|& <lgte] F3b Fe,

ERARE vE N2 R WBE, BF Jx &, AF HuSY &4 -] A

g AP o FF, &7, CASGAEY ohv A getq AR 33 EdAE FRE I

AEA, A%, 23E, AAGde] o2V § g RS T dE £ AFHE Eol7] S5t
T woklld FRFARA wel 2oln g Ad $dF B AT olFolA gk (1)

2L AR oR ol Zo|l= A B AT olelgt MRds HAze FAsF o

FRAR rxEe WY T4 e AAT 54S A7 98 PHE F 2B B

HE Holn 53] A& FAOE Qlsle] A= F ojfstE o EFslm v JE HgAm

TS FAore HHo] I= 5ol A% o] = HRE xy T B ol 2 HFgoRE A

: Aegsta 7] A aEae 2 Azste FAT Ao2AN FANIEY Z3E

o - Fate] S dfE AP wdh[23] =

53



AE HPAEE Ax 7|&e dd
g 3 Yo FAw Hzaes el drye
2 dgg 2ol =AUk oz g 3 29l A A&

Baaas a3 1 dA HoxEs AAY 2EH
QK(Stuffer Yarn), A2 QK(Filler Yarn), 9] SF(Warp
Yarn or Z Yarn)S. &2 Al E o] 9lon & 2}

of FzEHo] Urt. dA] 3 A Fu HE 5A
BE 3395 AdECHIAN AEHQA FHF EF
AEe FAsF dig FHE 2 Ay =
Sl i F3 o] o £t digh oFA
& MAs7] $lske] ste] s AeE i gl
t}.[4-6]

Filler yarn

Stuffer yarn
Warp yarn

(a) Schematic view [7]

(b) Micrographs of the cross-section [4]
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