\7-Y ol ¥ oplasis A€ 093 ATAY SIS 3 () de Siilke (S Iiye Alxo

93 Lole doliale

= -

& ] [ % " S
OV I DWW (wiago 6 -
mme.modares.ac.ir u’?-".v/..‘__ﬁxﬁag/’rs

G SB35 od a3 Y W R el Dok (S
L (gola 8 o gane < (gural JasLacl

Oyt sl Sl irino oKl «yj5p0lS 35 0 eyl ol IS =)
ol el o ixio oKl wyjopels 39 50 yboliwl =Y
mahmood_farhadinia@mut.ac.ir A0AVO- WYY iwy Gedio ¢yl 5 #

N Wlie leYb!
el B LG o g0 25 3 o5 oge & Y Nz GaipelS Sk 35 ) o Shy 25 sl 5 S lie ] 5 L ingy i

VAT 45 VY sedl

loss 039381 o] 4 calisee oy (sl bojin S5 g ojin wn 0)S sladly) b &S sl (Sl fadind CojuelS 5l ot i s
i j WAY joo Y5 15y

M ‘\‘“5 9 S (2 4’\1 lemu:’% L L;“')?«"‘K Slrdo e 9 04 &Y Lf“gy‘ Ry 09 u?‘”')g A..:])S L L;‘J); dl‘md"‘?] 3"‘ "‘\"l » WAy o ,..3)l ol » 43|)|

skes 5l oolital b inS (slodlg) b b ok gl L Cojonals SlSn ol g 15 Al 015 s pgkite (et 0 45 B, 5 i
Cpeds w00 plol (gholun S5 g Jde weSUl 1 a5 10 (jgeels dxhio Ly Cawl 005 dulore w0l E ol (clus=adla Y Ly Djemels Slxino

T¥V e oximd Ui o5 gols ol odal Cusd & 0,5 (gipe by )3 g o8 JIge T 31 edlizl b L5 550 o3l bl sl S S eyl b
Ciflas (pizmed Casl (LAl oS gl [t i josell Sloxio b duglio 13) ol S5 ) b g 710 @yl digai (sl (o 3 el @75 Jage 3l
g e oanlie oy (£lastalog] 5 gie el (el ubs 3l ate] o'l sasds (bl (5 e

olsls,l

Vibrational study of laminated composite plates reinforced by carbon
nanotubes

Esmail Asadil, Mahmood Farhadi Niaz*

1- MSc. Student, Composite Center, Malek Ashtar Univ. of Tech., Tehran, Iran.
2- Assis. Prof., Composite Center, Malek Ashtar Univ. of Tech., Tehran, Iran.
*P.0.B. 15875-1774 Tehran, Iran, mahmood_farhadinia@mut.ac.ir

ARTICLE INFORMATION ABSTRACT

this paper, the influence of carbon nanotubes on vibrational properties of laminated composite
plates is studied theoretically and experimentally. The plates are made of glass/epoxy composite.
Multi walled and single walled carbon nanotubes in different weight percentages were added to
these composites. At first, carbon nanotubes were dispersed in the epoxy resin via ultrasonic
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procedure. Then the composite plates were made by hand layup and vacuum bagging methods in
a mould manufactured for this research. Mechanical properties of the fiber composite reinforced
by carbon nanotubes calculated using modified Halphin-Tsai equations. Next, composite plates
were modeled in ABAQUS software and frequency analysis was performed. Also vibrational
properties of structure were obtained by experimental modal analysis in fixed boundary
condition. Experimental results showed 210% increase in damping for samples which have 0.5
weight percent of single walled carbon nanotubes (in comparison with plane glass/epoxy
composite plates). Also a good agreement was observed between obtained natural frequencies
from finite element analyses and experimental tests.
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5- COOH

6- Agglomeration

7- ANSYS

8- Eshelby-mori-tanaka approach
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1- Carbon nanotubes (CNTs)

2- Single wall carbon nanotube (SWNTSs)
3- Multi wall carbon nanotube (MWNTSs)
4- Stick-slip mechanism
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4- Hielscher ultrasound technology
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2- Transmission electron microscopy (TEM)
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1- Voigt-Reuss micromechanical model
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1- Roving hammer test

2- Sinocera Piezotronics Inc

3- Frequency domain poly reference method (FDPR)
4- Multi input/ Multi output (MIMO)
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1- Modal identification function (MIF)
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