254 248 o0 98 y5u b 2 0 plesis 6 la

o

LU GRSy ele 4y s

“H“}”w so9lis 5 ro}l.c

i http://jstc.iust.ac.ir

s Ys SeoiwlgSum g jL8, p Sl a9l 51 oy wy 9 Sguammecl il 5 5lw oo
s BSLII L oudocy g5 (0 jgmols

-

2 T . 3 - %2 . R . 1 ..
6oL 0 wuzxo ¢ T (Gui (Ggwan g0 ¢ (60 (S o ¢ (S s OV

Ol ol oRiils (Sl pwaige | ol I -1
Ol ol ol (SlSe _qmdige ¢ bobinl -2

Ols ool oRasls (SLilSe pwdige olinl -3
mohaghighi@ut.ac.ir 1439955961 .| 4 =

ouS dlio wleMb!
XS oo ,,8 eoliinl )50 len g el Slae ( obe (JBg o mlio 10 (slos 2uF ol i (g el (Aol b (g jeeelS Slge 97/02/26 :c8 »
Caold gy gy onl 5l ipo o plad 053 Glej 4 atadly (olsE ((05eelS slhaYaiz il yo eolaiul 05 slacy ), 97/05/18 : 5 ndy

Yoz SeRVlsSny Cools 69y 2 Wlie cnl )3 w0 S 4 61908 O I )l 50 dge cnl 53 SeEVIsSs
oole i i (6l oSS aaliy S g 35 e g addlle LI agly 4 o (Sodls 5 ot S L snh CusE o jeels
Gilwdds g ‘Smli;:.ﬂuﬂ Uiy 99 4 addlas 00,5 o &) ooSLl sgama el Jla s j0 Se¥lgSiusy ool b S99 )|

0B 3lguals

Sinels Yo

- S YlgSny

b SV lgSnsy Camols oy25 by, 40 )l aliales] bt b s lbal sove (5ludds ol a5 a3 5 ploxl so0e i *
_ P Lb . ‘

5 Set¥lgSnsy Cunols 185 a3 50 gl .l 00l (65lamdasiie 4250 90 545 Gao U 4l 4w o A la, (ge)l o fuy’)T
&5 090

o7y 4 Eel goae (giluand ;o Caols ol (18,55 a0 a5 cul o] 51 (Sl i ol Gaesl (gilednd jo o] sl pae o
R §Ode (G lwdns
o ol @l cul  eS a0 ae BLIl aygly (o g o yiien 4?)\>90 Sl aygly jo Uas cpl lie a5 0uls il jo Uas ol ?

2oy 18 516 5 sy a4 aids 150 ylo; o jo 4,0 90 545 i GLII gbly; o s ole, Jode (als olhw a5 sas

sl e adsl e

Finite element modeling and experimental investigation of the effect of
fiber orientation on viscoelastic behavior of composite laminates
reinforced with long fibers
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Department of Mechanical Engineering, University of Tehran, Tehran, Iran
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Keywords Abstract

Composite laminate Polymer matrix composite materials are widely used in transportation, marine, civil, martial and aero-space
Viscoelastic behavior industries. Resins used in composite laminates have time-dependent properties making the investigation of
Stress relaxation test this property on composite laminates inevitable. In this paper, the effect of fiber orientation on viscoelastic
Experimental method behavior of composite laminates reinforced with long fibers is studied and a subroutine code is developed
FEM

for orthotropic materials with viscoelastic behavior in Abaqus. Both experimental and numerical methods
are used and the obtained results show good agreement. In experimental tests stress relaxation tests are
applied for three fiber orientations of 0, 45 and 90 degree. Results show that ignoring viscoelastic behavior
in numerical simulation lead to erroneous, with maximum and minimum values at 90 and O degree,
respectively. Also results show that decreasing of relaxation modulus in 150 minutes for 0, 45 and 90
degree fiber orientation are 5, 16 and 18 percentage of initial value, respectively.
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Fig. 3 Meshed layout of composite laminate
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Table 1 Elastic properties of composite [12]

V12 Vi3 Va3 G12(GPa) G13(GPa) G23(GPa)
0.21 0.21 0.08 4.86 4.86 4.67
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Fig. 6 Relaxation modulus of O degree direction
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Fig. 10 Experimental and numerical data of time dependent relaxation
modulus in 0 degree orientation
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Fig. 11 Experimental and numerical data of time dependent relaxation
modulus in 90 degree orientation
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