Y, Everng
Y ""’ﬁ"_‘rf:!"*_‘ sy Al VWot) Olois (F o 5led FY 693 o wige 55 45 iy 31 g0 anldaad

95 b oS 5 lwagy s HDPE/NR Cu gl 23S Lol » o p S PHIR
SF S b s ol e

" A 5 095 BT deme st

YVIRONDNA iy Bgckind c0d o (it olEils (SIS Lpwiliges oSl

(VFX/V/O 1oy eyl VP YN/F il )

S ol g 3 gy sty b Sl VVL S Al eSSy D30 03551 S Sy cnl )2 oSy
LW gy 5 51 oS bgloue 51 eslital b (ki sed dd 5 (61 ol 0dd anlllas g 25 &y g0t NR/HDPE/ o p S 5lS 56
D3l Wi god ool Gy o bk 4 s slado ;5 b S/ b Sau¥ /YL I il o el 5 ol
G el sty ilites Ak g Sosen alai b Jgb 3Us)l deoys y S Pl 5L 550 a0 sl ploxil b 5 4 1S
TP 35 el i 3l 2y 3 b S 5 S B35 Mo G SadaelS oS 5 sl el G s 5 Jlow
3 S8 U Glaas gad SIS s s 2 1 s PO QS S Sl pen S eslil (655 0 S e
23305 Jool Cu 3 palS G IS ol g5 5a) alsen b ST Sy ke sl 0L BB s S e B oo b))
S DS EL CH A mi S Do 0 ds S pasie pamen 53 o d b sl Al s el Gl 4 e s )lee S
S ol S gy g 35 w4 AS 33 o b S U oI DS K> oS 4 e OIS0l gva> i) esle
3 =39 A=y V Ol am S 053 50 L & ped 5l OLS il Slad gad ) 0 dd S S alis 3 5d o Jeol a5 anlS
S omlS ez g Ll Gl JSLLEe VY b ol i elS (228 plSoutal Hlide (G5 Ao Yo b b Saud
iy ;3 Voo G PRIAS i e Sy D3 gL 5 b St (G55 deo s Ay e 38 ] 0 it A (g5l
Ao 53 YAA gAY JSaly e i 5y 355 lis by 53 S B b ki 5 (228 plSomial lie Sy g 0l 3 oS el

LS s

ol e ) el S wd b Sme¥ VL I 1 IS slaely

ghanbari@qut.ac.ir : g ;S oy (DS J s *

\Y V¥o¥ dl:..w)c‘f o)Lq...i':c\cY Ju¢dwx,€_»)>4:.éjiﬁ Jb.a



SCOE JUC S S.X- SO PRI JURCH P G LR R ]

The Effect of Pertlite Nanoparticles on the Tensile Properties of NR/HDPE
Composite and Optimization of its Composition Using Response Surface Method

S.M. Aghanejad and J. Ghanbari”
Department of Mechanical Engineering, Qom University of Technology, Qom, P.O. Box 1519-37195

ABSTRACT

In this study, the effect of the perlite nanoparticles on the mechanical properties of a pearlite/NR/HDPE nanocomposite
was experimentally investigated. A high-density polyethylene/natural rubber /perlite nanocomposite was synthesized
using an internal mixer and a melt mixing method, with varying compositions. Uniaxial tension tests were carried out to
obtian the tensile strength and elongation of the samples. The response surface method and the central composite design
were employed as experiment design and optimiztion tools to obtian the influence of composite composition
parameters, specifically, the weight percentage of perlite and natural rubber. Furthermore, scanning electron microscopy
was utilized to inspect the microstructure of the nanocomposite samples, and to evaluate the efficacy of the mixing
method. The experimental results derived from the various samples revealed that a sample containing 7 wt.% perlite
nanoparticles and 20 wt.% natural rubber demonstrated a significant enhancement in the tensile strength, reaching up to
12 MPa. Moreover, the multivariable optimization data suggested that the optimal weight percentages for natural rubber
and perlite nanoparticles were 36.89% and 3.00%, respectively. Under these conditions, both the tensile strength and the
elongation at failure point achieved their maximum values, recorded as 8.32 MPa and 38.89%, respectively.

Keywords: High-density Polyethylene, Natural rubber, Perlite, Nanocomposite, Response surface method (RSM).
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6. acrylic acid (AA)
7. wollastonite (WS)
8. p-phenylene-2,6-benzobisoksazole (PBO)
9. perlite
10. scanning electron microscope (SEM)
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11. response surface methodology (RSM)
12. box-behnken design

13. central composite design

14. desirability function (d;)
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