DOI: 10.22034/jmeut.2021.9847- Jols adghy— 1+¥-AY axmio IFer oolinali ¥ oylod Y ol 4D Ly o bocis .31 5 olK23NS KilSo cawikiven &y piii

Yhe pw a3 pud Cxd (G093— (5ol (g4 )b b osdicu ol o jomolS (g0ue 9 (23 (owy p

meisam.soroush@gmail.com .l 1 oyl 145 il S aio olRiils dLadlgn  pwdige caSlisls (5 258 0“5)"" PV

kmalekzadeh@mut.ac.ir ) ul oyl 105 il SIbe ginio ol8isls dadlsn  cwiige wlinl .,0)3 o.)l)‘&ln C,wl;
s.hassanzadeh66@gmail.com <) ! ¢ laol ¢ lgasl caio olKiils ( >l caSlails (g 258 ool o> 36lw

shahravi@mut.ac.ir oyl u! ¢y 45 il She  gnro oKasls dLadlsn  cwaige o Loisls 69 e -t
onSz
sy l32] e 1 5 Yot s a0y 650 5 WU 5,1 e CllB L symsoilr ey b oS Cupedls CLo 0l gy han
loazyl Cujonls Colo augy o el Giluand (liosse ol 8 Elmid g S 5e0 bl (g0 Ojles (oS g T ganlllas ol
ey ile G s s Slie Spson ple )T sim b ol esls B Sl e anlE S sos il Bl eSS pile g5, eadandly
Sl g g i w55 gy Sl Sajeals slaaY s eadolnl Ojlud by (S5 g Sl (gabakl ot jsliteds ams S5 1) Sy joalS
7 Dygods Sl (Sojiz 65l ded 5GBS (nl o siledae Gl g0 slayialil o solitil cunSl (S jkz 56l Al e (208
Jole e s anslio 3l oolainl b 55 (soloiing Jow (i jlel .ol oolaul o] 5l il 48 g 8,8 el oo 28 nas ielesl 5l eslizul b g
Ghayd V) oga 0 S 5 a1 F 50 308 (silwdnnd Gyl 5l g3 VY agam 50 (6551l 4l (225 (halejl 10 8555 ) ey g B 0ak 4yl
b edaline 4,0 Lilesl i b

VU jos 45 25 0335y oy w55 Jde 3gdme (5151 (65l Y sS BUII 6041 (g9al> o jeuelS 1 guudS” (gWBo3lg

Experimental and numerical investigation of weft-knitted reinforced composite under
high velocity impact
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Abstract

This paper is aimed to produce a Kevlar/PP weft knitted composite lamina with high absorbed energy under high velocity impact
loading and propose a finite element model for studying the initiation and evolution of interlaminar damage with focusing on the
experimental extraction of the required properties for the simulation. In the fabrication procedure, the fabrics produced on a modern
flat-knitting machine were being processed via hot-pressure molding technique until the thermoplastic component formed the
composite matrix phase. Based on a progressive damage model and using Hashin criterion in composite layers, damage initiation
was predicted while the damage evolution was predicted by reducing the value of stiffness based on fracture toughness energy that is
available in ABAQUS. Parameters required for modeling such as fracture toughness energy, were experimentally measured through
some tests such as compact tension. The proposed model was validated by making comparison between the experimental and
numerical results of the impactor velocity before and after the test of 120 J impact loading and 11 percent difference between the
experimental and numerical impact results was observed.

Keywords: Weft Knitted Kevlar Fiber Composite, Finite Element Simulation, Progressive Damage Model, High Velocity Impact.
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