(DON: 10.22068/istc.2018.29910

134 -127 PP 97 NAPEN J oplads S ada

s 53 el &2 s ge
H“)”w so9lis 5 ro}.l.c
http://jstc.iust.ac.ir u‘/n'_';»'iuff, KA

LIl L al p - 0gr S ool (o8 9 (Sl (ples ()
b 3L VLS 5 Wl b o
2 Sl g5 (Slo Lo yule bz 520 6 jox

LT iz o oDl ol oKzl ol oz aly «SilSo casiigen ¢ lholinl -1
AT iz ¢ codlal o5 sl8zils ol Cazs aly « SlSo cusdigeo c ) cuslicds IS -2
h.shahrajabian@pmc.iaun.ac.ir 8514143131 iy s bl cazs ™

IRWCPY Alio csleMb!
Bz 050 Sedlimosr S pe dlge 0ad el Vb (Hhw g pdy Wi mmb e Sl omly anje oS 5l bl 96/4/25 ol o
L olyon {IPET) (8b3L Vs 5 sl (L 5 (PP) olusp b «(HDPE) YL JSa oLsl L balses 5l oo ol ,o 5,5 96/6/19 : sy
Sy w57 oS50 00le 4t (slp aisj Olsie 4 (MAPP) (Los s Ly Seille s (MAPE) sl Jy Soadle (sloouiss 550
o) bolre Jgl alye 1 0l plail 5,5 geod aznjlags 109 2T Lasgi al> g 95 55 by gz and anlE o esli . plfs"w
s ol F s L] Aie; & gz s adl sz UsilF 4ngd obiie o pgs dlse 5 5 o angs (PPIHDPE/PET) b HE Ol
(15,25, 35 IPET ;l5ee 5l .disds s ialesT (slodiges & 51,55 olSiws Lawgi disd 4 109,55 pgo al> o 50 a5 Smudly %‘ ‘J&::: j
xS e oole Ol Giz Glie 5 (S ((SlSe pls> 55, (4, 8 phr) eaus 155l 5 (30, 40 %Wt) s> 04 <phr) &‘M}L u?

OBl ol iz (e 5 ISz (o228 SV Jge oz 508 5 TPET [l (Ral3dl b aS ol i gl il gosy p Szdly S 5 Sl oy
GialyEl b g sl a8l has g o288 plSoial MPET (li3l b acanl azily 2olS Coansis alais o (25,5 ey plSiomil g catily
e 5 (5551 05y Bllawl) (SlSe ol oS 55l of5en Gial3dl b s osalive gz MG ks Sz 551 3es
Ol G o5 ol Lt g iUl gy Se gl 2Bl gy o i ply 0 Cuglie 5 ((Shed g (SRS ISl 5 Szl
ol oel)s by gz oS e 00be )3 Bl 5 e S g 250 (59Tl ey (2834 VLSS

Investigation of the physical and mechanical properties of Wood plastic
composites based on high density polyethylene/ polypropylene/recycled poly
(ethylene terephthalate)

Hamzeh Shahrajabian”, Ali-reza Maleki Khorasgani

Department of Mechanical Engineering, Najafabad branch, Islamic Azad University, Najafabad, Iran.
*P.0.B. 8514143131, Najafabad, Iran, h.shahrajabian@pmc.iaun.ac.ir

Keywords Abstract

Recycled poly (ethylene Several advantages such as low cost, availability of renewable natural resources and high stiffness are main
terephthalate) reasons to pay attention to wood plastic composites. In this work, the blends of high density polyethylene (HDPE),
High density polyethylene, polypropylene (PP) and recycled poly (ethylene terephthalate) (rPET) with maleated polyethylene (MAPE) and
Polypropylene maleated polypropylene (MAPP) as the compatibilizer were used as the matrix of the wood-plastic composites
Wood-plastic (WPCs). WPCs has been prepared through an extrusion technology in two-step. In the first step, the bland of
Mechanical and physical matrix (PP/HDPE/rPET) has been prepared, and in second step, the wood flour was added to polymer matrix to
properties produce wood plastic granules. Wood plastic granules were converted to test samples through injection molding

technology. The effects of rPET, wood flour and compatibilizer content on the mechanical properties (tensile
strength, flexural strength, tensile modulus, elongation at break point and impact energy), density and water
absorption resistance of WPCs were investigated. The results showed that the tensile modulus, density and water
absorption of WPCs increased with rPET and wood flour, and impact strength and elongation at break point
decreased. Tensile and flexural strength increased with rPET, whiles the strength significantly did not change with
wood flour. Mechanical properties (elongation, impact energy, tensile modulus and flexural and tensile strength)
and water absorption resistant improved with compatibilizer content. SEM images showed that rPET converted to
micro fiber in matrix after second step of the extrusion
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Fig. 1 DSC test of rPET [3]
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Table 1 Thermal analysis of rPET [3]

(1) ysks (lg) st (°C) 9k (sloo (°C) w93 sleo

20.85 29.2 193.6 252.62
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Table2 The composition of PP/HDPE/rPET/wood composites

—yz » MAPEIMAPP  TPET (phr)  HDPEPP
bt (phr) (phr)
30 4 0 100 1
30 4 15 85 2
30 4 25 75 3
30 4 35 65 4
40 4 0 100 5
40 4 15 85 6
40 4 25 75 7
40 4 35 65 8
30 8 0 100 9
30 8 15 85 10
30 8 25 75 11
30 8 35 65 12
40 8 0 100 13
40 8 15 85 14
40 8 25 75 15
40 8 35 65 16
30 12 0 100 17
30 12 15 85 18
30 12 25 75 19
30 12 35 65 20
40 12 0 100 21
40 12 15 85 22
40 12 25 75 23
40 12 35 65 24
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Fig. 2 Morphology of the dispersed rPET phase in a) PP/HDPE/rPET
(25 phr of rPET) blend, b) and c) PP/HDPE/rPET/wood composites (25
phr of rPET and 30 %wt. wood)
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Fig. 4 The effect of rPET and wood content on density of WPCs for
various compatibilizers a) 4 phr, b) 8 phr, c) 12 phr
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Fig. 3The effect of rPET and compatibilizer on water absorption of
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Sz 6o dige O Ldx e (g9, 0aiiS 85k o TPET (5 36 3 JSib
C9z 09 40 %wt. (o 99 0% 30 %wt. (I b &....4){:

Il 59y L yuiiie 4i1-3-3
sbdisel S8z 2y oz om 5 eanS Il JPET i 14 IS0
b ogden osalin JK& )3 &5 philen aadoe plis Sl gz
YL s 4y (il ol e wdly yl58l baigas JS> IPET iyl3dl
p=) PP a4 cuus [25] (p=1380 kg/m3> IPET J&> o9
ssalin b oo [25] (0 =952 %9/ o) HDPE , 900 K9/
A0 %Wt 5 30 5l gz auoyo ialidl b aS bl e e M4 S
ez B sz el il Sl csr gleise JB
ey oaims LSS Slge ) curas [26] (p = 600 — 900 kg/m3)
ol deds sl il sy5e S8 Gl ol Ll il oS (g pery
Slopmiy b wszpon oob asél amys gelsle i (Seyu



ujlfml)}i b Lo yule 5 plun palis o jon

el Sl 53 5 e o3l 5508 5 SlSe Lolsd e

BEMA=4% @OMA=8% SMA=12%
_ 60
£
S s
= 40
111
g30
Z20
=
510
=}
0 15 rPET (phr) 25 35
(@
BEMA=4% @MA=8% SMA=12%
60
50
40
30

= B
oo o

Flexural strength (MPa)

(b)
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strength of WPCs for wood content of a) 30 %wt. b) 40 %wt.
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Fig. 5 The effect of rPET and compatibilizer content on tensile strength
of WPCs for wood content of a) 30 %wt., b) 40 % wt.
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Fig. 7 The effect of rPET and compatibilizer content on tensile
Modulus of WPCs for wood content of a) 30 %wt., b) 40 %wt.
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