513-505 yoyo 12 o lesis 17 093 1396 Siduwml (w30 SHlKe S Iigo dlxo

93y el doliale =—

== -
y . :;L i =
¥ w0 S0 (wigo S5 -
mme.modares.ac.ir u’T,«/.."._"{x":%s

Oz HpCiterwid z &N  Ywz ¢ £ CoCRALALYIBMRP UCC AN
Aa ARDC< ¢ G
3¢ 0 g3 vR¢coWWCH  IIHCysl QiaEvayazlv - ¢
OV %HAE | IAGHOMRC 8 Byl v SAGA WS Yow i |

Ov%AE | A%o 0 ¢Cz%E (AwoEyv!
Ov%AE | Ao U ¢Cz%E @WwoOEyv!?

ghlia530@modares.ac.ir 111-14115 C agF~° p 1 | O v %A £

S Wlis OleYb!
) CAVAGPE ¢ ¢ WAA %A AoAxBYNC Aswdz xCA G\ (CRR T YA i ouwi ClI
Boe°l & AL de oEDwhiofo@8a - Gw ia © A EAAAE 0w 8 WA A 1306\ EFAA B
Roa%h  (OBKI0 AmAAGA|c iz vy ke b AD %ak Oy YED B | owidy, o wa 2
Cu%wa A |1 AwCov ¢cwaAvi ©%jLaRCBo4y & C§ AR ¢ &k &viw C 5O0WHR
O0ABLzy AP E x%U«CE A&ywadfAv e AT C WP AHA 0AyWEZ ¢ Vi i
0! %z 0Cz ¢W %EY AL PP 2@/ P QIdAEdvd il 2Cut wBEC 6 w ¢C¢AcA
COWBE ¢ v @ wadMAMa wgwEwwiAu EVA.- % iv ) ¢Av ¢ A%y
Cy¥ Az jwhbOé )¢AN GE F&L-$ViAgwyy OREAASR tyeu
(Cz COA{ 6 @0a wWieE & ZOVEYEW | )YE3A VOMBYME  Fiova €8 wiesm./ CAz v

) ¢ Av Aaze 6§ weAA B €

Simulation of crushing performance of Composite Energy Absorber under
impact loading using Continuum Damage Mechanics approach
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ARTICLE |NFORMATION ABSTRACT
Original Research Paper This paper details the experimental testing and numerical simulation of crushing performance of
Received 17 October 2017 laminated composite tube under impact loading. Composite tube is modeled as multiple layers of shell
Accepted 09 December 2017 elements and chamfered trigger is accounted for by sequentially reducing the length of the layers. The
Available Online 22 December 2017 . . . . . b h .
simulation is performed using a Continuum Damage Mechanics material model for representing the
Keywords: intralaminar behavior in which damage activates according to LaRCO03-04 failure criteria and
Crashworthiness propagates according to a set of linear and bi-linear softening laws. Mesh objectivity is accounted for by
Composite Fracture incorporating crack band law and regularizing dissipated energy by element characteristic length.
Energy Absorption Interlaminar fractures are modeled using Tiebreak contact based on traction-separation law while a
IFr'n”‘;;ectEI'j)rggmgA”a'ys's mesh-independent energy based method, utilizing cohesive zone length criterion, is implemented to

effectively simulate the delamination. Most of the laminate properties, required for simulation, are
obtained by standard tests. To validate the simulation results, impact tests are performed in drop tower
machine. Specimens are made of cross-ply laminate using vacuum assisted resin transfer molding
procedure and output data is filtered using channel frequency class 600. A good agreement is achieved
between numerical and experimental data.
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Fig. 1 Final composite tube specimen
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Fig. 3 Numerical model of composite tube, loading platen and the
chamfered trigger
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Fig. 5 Stress-Strain curves in fiber, transverse and shear directions with
linear and bilinear damage evolution[17]
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Fig. 9 Kink band stresses under pure compression mode[20]
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