available online @ amnc.aut.acir

YAYF=YADY (VP e ) ¥4 — (3 90 (slayiacd g3 g 438 plinn ol go i 95 (ool o yuiih

S iy 3115 Ol 4 SsSelens Cajoals U 51 g (S0 (S5 (ol 5]

"o ogh Qe cely FJeST S Lol pual T Slus] (pye gl e
Sl eyt s ol 35y oSl 3] oSl ¢ yanly s 095 «pasly (i)
ORI «olnl (oo g yodly odmg3s (erdy d])8 0aSing, ¥

Oyl el il o&uisly (8 Basiily ¢ SamelS g 5y (owidine oSl Y

098] 2l s (Sl Lolss Lol ecal YU 5Wy ol s (SR) isSuleos StV

sl ypin ) cdallln ol 5 o S gl b eblie (gl 0038 lonnel gy 3ol [N
:C:iél:l"d &‘Ju u"?&"l‘“‘) k_iu.wy )l.».’>L.u » Lﬁ")ﬁ Loy ;9\: 9 Y 9 )J.)Lodo PN SIC 9 Siozc A1203c MgO zE\
T A Sl $ledsail iy Cso ol Cy 5 (FsSibs usile 90 SIS STy b S

iod gy 7yl C . . T s
‘:‘;’f\ /’ ?“J’f Sygo b diges ) adllae sl (Sl —( Kol ()l JUT slggail 5 (S0l

5 Jao Sl 5 Sl Gl ol i il 5 i gl i 45 3 L5 b © iy
2 &S 3 g Mo £ g ¥ e 1 SIC @ldgil joas ogas cpl ) Litwl b § 13,5 cusls
g ) oS e L3I L SR o 0 canglie 05 oanlie o s )3 Jgbo sbogl Lials L
b ogsliM ol (0l 4 oo SIC (9331 483l (s ysalie My sledses! b .l (33l
ko a8 ol ol Sl oo ol yg0jl 33,5 o b diges ,Sod b dwslie 3 Ve e PA g
S 1y S sl oo ol e 03 YL SIC @ljd gl s Y g ALO, 5 SiO, @b 5l (gl
Co5oselS 93U (ol s N5l (clod g 0,33 Jge a5 aidly s (Sl = Suolis ()l 5JUT (slagges]
Sl (el dged dy s Ginl38l o Kl dayd 00 dgas 5 JKwl KoV U iy 4 dlols sl
Sl ol A )3 5 55 glod 53 G310 Sl a2 )3 Ve - odimd (LS S5 oS 4525 90

393 oAl oSl b dulie 3 s i jaualS il

Gle Ol 9 ¢ S8l Sl (0 jaml5 g3l —
$als 1850 9
ol sl (S S 2

m.ehsani@ippi.ac.ir:osiKs Hly sage



Investigation of electrical, mechanical and thermal properties of silicone nano-

composites as electrical coating insulation

Mitra Zare', Morteza Ehsani'?, Amir Abbas Shayegani Akmal®, Ramin Khajavi', Davood Zaarei'

1.Department of Polymer Engineering, Faculty of Engineering, South Tehran Branch, Islamic Azad University, Tehran, Iran.
2. Department of Polymer Processing, Iran Polymer and Petrochemical Institute, P.O. Box 149657-115, Tehran, Iran.
3. School of Electrical and Computer Engineering, College of Engineering, University of Tehran, Tehran, Iran.

properties. Adding nanoparticles is a promising way to deal with this problem. In
this study, evaluation of the presence of SiO2, A1203, MgO and SiC nanoparticles in the amounts
of 0, 2, 4 and 6% by weight in the structure of silicone rubber was done through the distribution of
particles within the silicon matrix and simultaneous curing. Mechanical electrical and dynamic-
mechanical thermal analysis tests were performed to study the behavior of the prepared samples.
Results showed that the presence of nanoparticles even in small amounts increased the strength and
elongation at break and the only exception in this regard was the presence of SiC nanoparticles at
4 and 6% by weight in which a decrease in this property was observed. The electrical resistance
of SR increased with the mixing of small amounts of nanoparticles. The results of polarization
tests showed that the addition of SiC reduced the polarization current to about 200 pA compared
to other samples. Dielectric breakdown test showed that the structures containing SiO2 and A1203
and 2% SiC nanoparticles had the highest dielectric strength. Dynamic-mechanical thermal
analysis tests also showed that the storage modulus and glass transition temperature of the resulting
nanocomposites increased up to 7 MPa and about 50 ° C, respectively, The thermogravimetric
analysis showed a 100 ° C increase in the degradation temperature and as a result, the thermal
stability of the nanocomposites was superior to that of pure silicon.

Nanocomposite; Silicone rubber; electrical insulator;
Keywords ~ =
nanoparticle; thermal stability

- Silicone rubber (SR) is a high voltage insulation coating, but has poor mechanical
Abstract
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