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ARTICLE INFORMATION ABSTRACT
Original Research Paper A three-dimensional analytical micromechanical model based on unit cell is extended and presented to
Received 17 January 2016 extract the electro-thermo-mechanical properties of short Carbon Nano-Tube (CNT) reinforced piezo-

Accepted 21 February 2016

Available Online 04 April 2016 polymeric composite. Representative volume element (RVE) of the piezonanocomposite consists of

three phases including CNT, piezo-polymeric matrix and interphase region. The presented model
considers the CNT as a transversely isotropic solid fiber and CNT/matrix interphase region possessing

Keywords: . h . h s . . . .

Piezo-polymeric nanocomposite van der Waals’ interaction as an isotropic hollow cylindrical solid that its mechanical properties are

Micromechanics derived using the equivalent continuum model. Both phases are considered linear elastic. Also, the

Carbon nanotube matrix is a piezoelectric material that is mechanically isotropic and elastic, and polarized along the

Interphase perpendicular direction to CNT axis. The state of CNT arrangement within the matrix is assumed to be
regular and square. First, the results obtained from the model are compared with available researches.
Then, the effects of CNT volume fraction and aspect ratio and interphase effective thickness on the
overall properties of the nanocomposite are investigated. In this study, despite the prior works, all the
piezo-electro-thermo-mechanical properties of the nanocomposite are studied. The results show that
even small amount of FVF has significant effect on improving the composite properties. Furthermore
modeling of interphase region includes a great effect on the most of the composite properties, thus its
modeling is necessary for more actual prediction about the nanocompite response.

Slge 3215 5 at 2SUlg s Ayl memlie ol A5 @a359 08 dovtio -1

209 @ln) slagdySae y eolitul oyl o gl a5 oS xSy L odsl sl Slge (oSl g e (Sl Jld e Kl oy

Please cite this article using: “awbod 03wl i3 @yl 5l dlis opl @ gla ) (1
M. J. Mahmoodi, M. Vakilifard, Electro-thermo-mechanical behavior modeling of short CNT reinforced piezo-polymeric composite, Modares Mechanical Engineering, Vol. 16,
No. 4, pp. 67-76, 2016 (in Persian)


https://dorl.net/dor/20.1001.1.10275940.1395.16.4.22.1
https://mme.modares.ac.ir/article-15-6112-fa.html

[ Downloaded from mme.modares.ac.ir on 2024-04-23 ]

[ DOR: 20.1001.1.10275940.1395.16.4.22.1 ]

3359 Jexo 9 (53900 dga Ioxo

oligh (S )5 slaalgl 9l b 03ub i giis (5 pouly 9 54 9 980l (SSUilSoge y3g iUl HUS) (5l S0

oS o3 ol oy e Sl oS 5 T o e e siloo 318 cdige
slodoas 0gbor Gl LSy S ansins 4 by
S S soaaie [30,29] Ll 5 [28,27] (soue (Soilsag oo
@l Sl 5 Sl @it gLkl cov by jesls mul
b bl SolSeg Koo slade dlom 517055 Jsho Joto ccu oa
Jokw sl Jae 0 abl oo by amls awain goxigl oolw olus 3
csllaine BLII Jolis ci 900l ¥ soailod oz ylodl gaio pelaws oy
Sl (g s [3433] Patdl rans Jobo by, 5 [3231]
o Jae o [35] Pons soles axly Joho Jow coiims axly Jokw
55 sla 5, Sl 1y Cajorels IS 8, o s3gy (SlSay S
St (Sl09,S0 Joe gl ely s slai e gyl O gosins
Sl oz Gl o o] o Jeadl oS g bl 385 g5l e @
SelSag,So Jow cpl adgl Lajlg, o cuils valgs CujeelS (gl ool
T 51 52 45 331 oo ez s ajouals ailes samr ol [36]
5 e cpl 0,8 ColblB ols o LSS ae) Slge 1) iy o SBLII Jols
Lok Gl Llps cos 5B 55 slatajorels )18, (e
(e o gy g o) Gesls b ad F alowl sla i licl 4y axgs
2 G ewap ca Jde onl Cwimen [36] ol sapw, Slsl 4
SN g j5alS (o155 oy 5 [BT] (518 50 aaly SLIIL (glacy joeals
Jowe 3l eoliiul b 55 [40,39] jo ool a3 8 1,38 soliiul 5,50 [38] "olisS”
59 Cal 00 ZliZil oy jaelS Hae Si¥lge i plss wly Jolw
ok din) Cojgeals U SVl Jgaa (et sl Joe o0l 51 [41]
el sl Joe ;50 b CojemlSeil plg> pwy ol ool eolazl
ol 4135 590 525 [43] (25 b, 5 [42]

S Sl 5 5 sl Sl San slais8 olajes
2 Sog slaosle )3 S Sl Slge 05 WSl (A28 Jleas 5
W 5 e ool b 51y IS slooil K pSlss o
D9y o5l oolansl L [AT] o ans) ol 50 critn sla )5 05l s0 sSon
19655 ol 5] 6yt SelSag Ko slo oo sl s plol olge Sl
Syl 5 yedlamie gl Jow oy sl oa ool ol [49,48]
il olpen a4 oSy olusl [B1] o .an «l)l [50] o
B3 s ol 5 o (Slng S slo 55 Pl 20 iS5
~Syge Lo Gl by, 5T S le 855 by, el ik Jonds
See hee Ui, «aliiy ocad 00 ol bgmess &g 4 [52] 215G
b odiicasis oSyt sbbcajemalSs Sl olss cons slp [53] o
sl 00 4 IS a4y 55,5 P sla a5l

5 Gl (S Fao pleF oyp Baa Sl agh o
boodd Cugl Sreely gim o) 5l St slacejenslS el (S Sl

2 Unit cell model

® Representative volume element
* Method of cell

® Generalized method of cell

® Simplified unit cell model

" Short fiber

® Pyroelectric

° Dilute approximation
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Table 4 Comparison between the nano-composites’ effective properties
obtained from the present model and rule of mixture
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