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ARTICLE INFORMATION ABSTRACT
Original Research Paper In this study, experimental tests were performed to evaluate the effects of axisymmetric
Received 10 August 2014 cylindrical projectile nose shapes and initial velocities on ballistic performance of laminated
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Available Online 99 May 9999 woven glass epoxy composites. Projectile initial velocity and nose sharpness changes, absorbed

energy, delamination area, etc. are investigated by six blunt, hemispherical, conical and ogival
projectiles. Hand lay-up method has been used to manufacture composite targets with 18 layers

Keywords:

pr’(‘:réctile nose shape of 2D woven glass fibers of 45% fiber volume fraction. The epoxy system is made of epon 828
ballistic perforation resin with jeffamine D400 as the curing agent. The results show that the maximum influence of
energy absorption projectile geometry on target behavior occurs in ballistic limit area. In this range of initial velocity,

residual velocity

: ogival (CRH=2.5) and blunt projectiles show the best and the worst ballistic performance. The
woven comp051te

delamination area decreases as the projectile nose sharpness increases or its initial velocity
decreases. Ballistic curves for different projectiles show that the difference between projectiles
behavior decreases in higher impact velocities. Because of target shear failure in blunt projectile
impact, the amount of target absorbed energy for this projectile is less than other projectiles in
higher impact velocities away from ballistic limit velocity.
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7- Vacuum assisted resin transfer molding
8- Elastic-plastic hole enlargement

ol 19 0953 4399 (23)98 ()30 Sl Swiuw

(ombaze a5 Sl 00908 el googe ol WYL Coenl ol anns
2 Dy g ojlo ol ool i3l (sl (ool 2L Jloo & co)lgen
Qb a0 5l b glac] asile walie &l s ol

g plexl B8 v Sl pwdiee 13 oo Slegdse (S
o GleS Ll jo el Koo 0B SH 4o Lo aglse po ol
ol ez 59 e a5 pwled KB £63 5 00l A0 g owdin JSS
NB o Lo 8 e G 5 8, ol e SE s
Sl oot Sl (R gadge weaiiztps SO W)l S e
5lead lax Glakad 513U slody o pwyp Blse g,y g adlllas
el 9530 5l (BL Slps dagmygs 5l ead ouiS laoy e jgise
oad ol a5 daojle p Jlpl bai b 3j95 5 dalanlad b (slew]
Ol 56N Sl 3)l5e 5 adlglS L sl 5 AL Gla 2S5 LS
il laaslos S b osidjunps 1) 0 b (olisl pilies (Jd
]

L 51 i 5l Ygmnn coiid 4255 b 0355 5 L 4250 0 48 laosls
Sl b (omiipe S5 5l (g)km )3 gyl aiilge ZujenslS
P bl il Sl sole wilgise balujeselS ats iy
(S ) 039 (S g el i DI L aglie 5 lay jonslS
O g (53,55 Coaglie o Siwd Cuaglie YU (] JBz 4 oole
ool sl 51 sl 5o oolimul sl 1y Wl YL o35 lar o ol
3 sk il closls 13 Blold az i 500 la L3S 5 lalaylsa dag 355
sl (T 5850l5 0lge b Dbl o glsl ol (155 25 b 5,138

23 (eeelS slaojle (gilupglie ) ;o o plonil wliiow
S)lge oal oz el oud gyl slacd piny @ mie daaliyy 4y0
JSE b bl )8, (cwyp el 03g) ()l (liie aBMle 590 o5
ol FiepelS plazl @ 358 5 2y53 5 wnld s il slaacles
bs @ Sope & lnl @by atles ewin JS5 56 )y
3l iz dpdyoe Oy ofislej] o Baa b alin 3,65 » (siluailen
sl 55 pete e cnl 53 1) 093 Slalllas (qwiige psle i

2p0 doos 55y 2 A5 b yp Baa b D] sy 5 Sile
alip LT wsols 13 addllas 590 1) (0 jamels Glaal ' lass gloals
ol 5" oehl GUIL hls i jemels Glanl o " aiile ol adles b g5
shls GolesT ool 4o ¢85 a3 a5 ol eolo (ylid 50,5 eoliiul |, "EVA
alos 4aSl Cond bangy 3 D s o () icwl Lol als g6 g0
2 dS (KBS obml cel aclod oj90 GiSu 05d 0 oy p 4l
2 edas Sty 5o B sleay ol ® Sas A 4 (¥ ogd e SUI
B3 oo &) S ]

loailos b alp aw @YU Ceyw ays 56 (Y] o Ken 5 50l
Sl g oy it SUITL 00l Cogli (el CojemelS p ) calisie
L L laaliy wiosls 8 aslie 550 1) laaliy (al 3585 (sl 5ks 9550
Al a5 ol oL by b wlosgy (g e 5 (59,5 s 55 slaacles
ol S e S e @) T Seelus Wi o o i S5
Syl Jlade oy yieS S50 by 90 (glp

Fragment simulating projectiles
- Chisel nosed steel projectile
Nylon fibers

Ethylene vinyl acetate
Delamination

Dynamic enhancement factor
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2- Ogival
3- Caliber radius head (CRH)
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1- Compression after impact (CAI) strength
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