$9,5lsh cwdige (dg — code & i
VR0 ol 5 ey sl osbod i 5 Sy Jlo

PN 5T S ) (B oS gil S (plgs (ow )y y
S ‘_éulldu,;ﬁ:,su/ﬁﬁb Sociw Y [ daw! MYGL

¥ . . A Yoo w PR . o
I 69 e ¢ (B Lo ¢ (G 09 >
Ol eaiglos ¢ sodlol ol3T olKislo igles axlg «SilSe g 05,5 (6 5SS (g9l -
Q‘)"l u.\)’ﬁl.o«) “SA)L.‘.:' 0‘)—| Olm‘«) sJJﬁLnQ ~.\>‘5 ‘&ul&a g;“’“\"‘e(" 05; UL:.».’:‘.J‘O -y

Ol el s o6l apds silsn (958 g pole olSiils Ladlgn cwaige caSiils ¢ Loliw! Y
OFFLYNY Gopdy 2,60 VEF/ 0N allae il o)

RV

2 PLAISMR20 (5 yoly cjrals canSis b Jobo ool 5 o2 plSoxial (59, it S 5 gt g 590 185 (3o ol 5o
9 i SLl (559 900)310 = B plagtS il (G55 ey 7 oY ol adlllas 3550 (la puiie (el 485 13 oy 2 3)90 (225 D90
il oy gl Ay, ey A ST il 8l 5l solisil b oS 5 ks SMR20 _xpes St i35 s Yo = Vo
abge slos bl b o5 o olws Al (A5 (905l Sladiged 5 S 5 (A1 () bglis olSiwd G alewg 4 5 Wl
5 Sy Ll A5 8l Lt gl aloul bdiges CenS b Job ol g LS AlSoial cyarnd (sly GRAS (ygej] ad azsl
39 Same;d y3 g sl (il a0 ¥ o T o a ], CuSa b Job sbisjl s (p2n8 plSovinl b (555 slaae ;s 55 (legtS sl
i3l a3 VA 5 YV i s |y s b Jgbo ool s ot alSominsl (it GLIL I3 ol ol 285 olss malS el WL
L Jsbo obojl (gouo o Y Lilidl el S anilas )ub S Sl (69, 2 SMR20 xodo St S3g duo o Sialidl el ool

el 00388 ConSs

(itS ol o s St oS S lusiS pdo g i oSy iaelTpl guudS slaoSlg

Investigation of Tensile Properties in Biodegradable Nanocomposites
of Polylactic acid/Natural Rubber/Chitosan/Kenaf Fiber

Habib Shorekandi, Nima Refahati and Meysam Nouri Niyaraki

Abstract

This study experimentally investigated the effects of chitosan nanoparticles and kenaf fibers on the tensile
strength and elongation at break of PLA/SMR20 polymer composites. The studied variables included 2-6
wt% chitosan nanoparticles, 5-15 wt% hemp fibers, and 10-30 wt% natural rubber (SMR20). The
compound formulations were designed using Design-Expert software through response surface
methodology (RSM) and mixed using an internal mixer. Tensile test specimens were then prepared using
a hot press machine according to relevant standards. Tensile tests were conducted to determine the tensile
strength and elongation at break of the samples. The results revealed that: Increasing chitosan
nanoparticle content at lower concentrations (up to 4 wt%) enhanced tensile strength and elongation at
break by 34% and 4%, respectively, while higher concentrations led to deterioration of mechanical
properties. Kenaf fiber reinforcement improved tensile strength and elongation at break by 27% and 18%,
respectively. Although natural rubber (SMR20) showed no positive effect on tensile strength, it
significantly increased elongation at break by 43%.
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