. Cuisgals 3

GBSy sele i
H»)”w [CPS UL Io}l.c
http://jstc.iust.ac.ir u‘{.’;’,}’y‘, KA

oloje 3B JUS! 95 b oy gilil Sl dus g- (il poas 5T il by (3594085 36 sl

$Olgo 9 (susly8 (b putio i idiwguy 59y | gl yd 5o
fouiidgy (demo duntins ok ouis 8 Z obl Lo, (el Lo,

SR Ol oSS condh (puiiges bt -1

A5 Ol SRS ¢ yanly gusokiges ¢ gl IS (gg2mtils -2
OIS Ol oS paly gusiiges ¢ liolinl -3

Ol s oldls ¢ JT o o Loils -4
f.hemmati@ut.ac.ir43841-119 ., sgaco piilss, #

oS o Sledlb!
Slalden g olsl joshsSIPE) Olilly (2jsmslS ol (JobwgSan slapgd (Sl 5 )b5le olsx ctagh ool o 98/06/13 :=d, >
PEEVA clile ply 0 o0 ,S0rnSTes 58 6l b (Somd by 4 (559,meST 5lupsd anTp b osds ags L, slIEVA) 99/10/03 : i sy
95 o 4 baaileles (nl (55lupsd anld sl 48,5 13 () 990 13905 (pled hlign 5 0ad Pl uygil (651351 Sy OB lguats’
5 S St ol o 518 51 Jlisly PE/EVA (slaaisusl (UCST) g Jlyou Dol sles (656 ks, Jolis oylojen (55 JUis! SsyeS]
il PE/EVA aiseal UCST (556 51, s ay .ol jlsy55 5 Vb sl Sauzen 5 csu (oLd sls 5l 29,5 5l am lools o, ) al
55 e Syl 4 e oo Gl g andls gl @ 53 saal Cssy bopsd (Sl (2155 5 S55958090 53y 2 sl p sleo Fs?
B 90 s pduzliel semp e 3565 3Lyl 1L sl inl g edle sl 0030,5 oy jenalS il g boazsesl o el sk

St Jobo o515 L3S plopsd 5YL slos jo a5 Cunl ool oays lapgd agd jo saild slos (ial38l b osd oo (s peudy
a4 Los il b og o bopgd JLislo dguge Lilaie 5 Sly3gil (2iSTy St cge dideal ;5 EVA (slgizme (b3l ] o oy
adly SRals g Gl lapsd Jode i e dacl obml )5 (L dge & s a4y 03530 (509380 5 5 50 (s vl Sgute o

ol

Polyethylene/ethylene-vinyl acetate copolymer/nanoclay nanocomposite
foams with two concurrent phase transitions in continuous extrusion
process: Effects of material and processing parameters
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Tn this research, the structure and mechanical properties of polyethylene (PE)/ethylene-vinyl acetate
copolymer (EVA)/nanoclay microcellular foams obtained through extrusion physical foaming by using
carbon dioxide were investigated. The effect of PE/EVA concentration, organically-modified nanoclay
and temperature profile on the properties were evaluated. The foaming process of these systems has
significant complexity due to the occurrence of two concurrent phase transitions including upper critical
solution temperature (UCST) phase behavior of PE/EVA blends and gas phase transition in the cell
nucleation and growth process. Owing to the UCST phase behavior of PE/EVA mixtures, an increment in
the process temperature profile has a profound impact on the morphology and mechanical properties of
the foams and results in higher miscibility of the polymeric constituents of the blends and
nanocomposites. Moreover, the nanoclay compatibilization mechanism leads to better miscibility of the
polymeric phases. At higher temperature profile, lighter foams with higher cell density are obtained.
Increasing the EVA content in the blends improves the nanoclay dispersion state and as a result, causes an
improvement in the foam structure. By increasing the temperature profile and adding nanoclay, the elastic
modulus of the foams improves and worsens respectively, due to the better PE/EVA miscibility state and
nanoparticle influential role in the bubble formation.
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Fig. 4 XRD spectra of organoclay and some of the prepared
nanocomposites
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Fig. 3 Loss modulus versus temperature curves for some of the
prepared foams at two different temperature profile
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Fig. 5 AFM image of: (a) and (b) height and phase-mode images of
PE30EVA70NC3-190, (c) and (d) height and phase-mode images of
PES0EVA50NC3-190, (e) phase-mode image of PESOEVA50NC3-
190 at higher magnification and (f) line mapping across the line
drawn in image (e).
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Fig. 6 SEM micrographs of cryofractured surfaces of the
nanocomposite foams:

(2) PET0EVA30NC5-190, (b) PESOEVA50NC5-190,

(c) PE30EVA70NC5-190, (d) PE30EVA70NC5-150,

(e) PE30OEVA70NC3-190 and (f) PE30EVA70NC0-190
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Fig. 8 Non-isothermal DSC thermograms of unfoamed polymers and
foams based on virgin polymers, blends and nanocomposites extruded
at two different temperature profile
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Table 1 T, (melting point) and AH,, (melting enthalpy) of PE/EVA
and PE/EVA/NC foams along with the related characteristics of foamed
and unfoamed virgin polymers
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graphs of numerical average radius of bubbles in the foamed
samples prepared at two different temperature profile
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Fig. 10 (a) and (b) Young modolus, (c) and (d) tesile strength of the
blends and nanocomposites foamed at two different temperature
profiles
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