60-53 yo o 02 o Lo 18 0,95 1397 i d)l ()0 SHlKo (SwIdio dlxo

gy ele dolinle =

y z &

OV Iy h&)&o (SW GO = i
mme.modares.ac.ir UT,«/\."__:{; s

b ol o g (ST 30 (SHIF Hb Coxd (b Hgmll” Dlxio (Goue 9 Julowd w0
c:glé:.ogsl.:a@ls}:?

Z‘f.:\.u.a 4:\.1.5:6 ‘.::\‘416,)35:“4 JL_}-U-I

Ol ge) pas (Jg o8l (SlSe g skl =1
Ol () pas (Jg oSl (Sl pwdine )l yolis, I8 -2
sajjad.seifoori@vru.ac.ir 518 _iw, oo «jbriwd,

2SS e OleWb!

9 SabaYaVen b 93 lp oo g (hloS By 4 Sag i)l (Risels Clovio Gl o) Ay JS5 S Sl Giagh b5 gy e
. . e | - e N ah S 1 e s 1396 11 08 :cdl

Wl 93 3085 ap ly s gy g 0ad odliil 38 5 oy Juo Sl (oS (B9 )3 ol &85 18 () 3y90 (SadaVaY | 1306 511 + 5 t
. . . : & - & s 2 . -u-J)J *

Gilwaaad Wl ol g sl 900x0 3] iy jl ookl b 59 4 asyy glgil 395 15 (o048 (g, ) Cuwl 0l &l)) ogyse 5 5 1396 yoq: 03 sl o )
Py ol 08 wyy o dio 6,42 laojlul > dxio Cwbis g Cusl Sl S sl eslitel 3)s0 CoemelS Casl o Dl 4l
9 sbge i 59)S oSS g9 A aliy JSS S ooy il Bl Sglite 59 Cunlins o sl 398 Sy g )5 B odiSjys 398 B9
iliseo 01i3jpd dw (sly wled oy g B9 S olrals dou,l g ddn )58 loj Caol 0 (giludie C5 pur () Al SosS o 5
9 s ) zuls 5 ol o duolie JK0uS b Limgh cpl 53 odal Cawty Lot 5 (o3ae ol 5l o0d dulie ;oS5 b g ool g J)L”L:*‘“
Bl e 3l SASAYAY & Llin ) G Sy obdls diiy baaliy A 5 okl Cady @l B s g ], Sen A silude
i S

Y4 g 5 b by o el Byg 350 0 bl Aty odolCunty IS Bl cpiren e ) (el & Cusloj Sl i
Gy (S35 aYaY o g b s 90 o gl wled (6950 dinitin wSaly 9 Canl a8 Ay (Koo b dunlie o 55 aliy (gl (Sab
sl iy €55 Al

Analytical and Numerical study of composite plates under impact loading at low
velocity with different strikers
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ARTICLE INFORMATION ABSTRACT

Original Research Paper In this research the influence of the striker shape on orthotropic composite plates for states, no damage
Received 29 January 2017 (delamination) and damaged (delamination) are studied. In the analytical method, the spring mass
Accepted 01 March 2017 system is used and new analytical model for flat and conical strikers are investigated. In the numerical

Available Online 23 January 2018 method, the impact of different strikers on the composite laminate is simulated by using of finite

element package (Ansys\Ls Dyna). These studies have been done on plates made of carbon and epoxy

Keywords:

Composite laminate and the sheet thickness has been investigated in the size of 2, 4 and 6 mm. The striker mass is 3 g and its
Small mass impact velocity for each thickness is different. To investigate the effects of the striker shape, three nose shapes
Numerical simulation spherical, conical and cylindrical with flat nose are modeled. The impacting time, the displacement time

Analytical modeling

Striker shape history and the maximum central deflection, and the contact force for all strikers are obtained and

compared with each other. The results of analytical model are good agreement with numerical
simulation. According to the results, when the delamination occurs, the maximum central deflection is
more than once that damage dose not occurs. According to the results, the maximum central deflection
of the flat striker on for both cases, with and without delamination, is less than the other strikers,
conversely, the maximum contact force is more than the other strikers.
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Fig. 2 spring mass model for small mass impact[5]
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Fig.4 cylindrical striker
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Fig. 6 Deformation shape of 2mm plate with spherical striker
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Fig. 7 Deformation shape of 2mm plate with conical striker
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Fig. 8 Deformation shape of 2mm plate with cylindrical striker
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Fig. 5 Elements for plate with thickness of 4mm
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