A Sls S A il A0 aziwl VY xzdl

b ool Cu gl (sl Lo janols Cunsll (55 5l g ComnSls (Ko iy (S Jgoo (5Ll
9 Towly ghw 9 (L guan (omac A (puenal C 0 e (g A (59, S LI,y343L
S5 e 93 SeoS 4 (65l e

Vaziso¥gd oyl T owydld e NELoyd gole Lo Jlune

Ol el «lions oKl ¢ garalS g 5 (owdigs 0,5 ¢ Lokl -

Ol gl (oDl of5T olKasls g0l axly «SolSe cavdigs 095 ¢ Lokl =Y
Ol ol g paal simio ol8tils yauls g olge olSiulejl -1
(Abdorreza.alavi@semnan.ac.ir) (¥o\¥1 -1 1) ool

ounSz

¥ 5Yf 6‘53"-‘ L J.a).....@la;] Q).;_t;...;l 6&;;{)‘9,;&[5 (E) b J9-\.n ) (G|c) S 6')")-"] ‘(K|c) CanSs u’_in).a: 6&&).'1.«‘)[.; Sy L ($oue 6)‘L.J..\.a S5 llie Q.ﬂ »
Slyoe 9 S3gl ez o8 igildoe 0 pwy 9550 sl el sl oad ploul ool ot sz oy ) i B (5, weST 3L L oS S sish ST oo
Goly s (29 o5 am0 0 (LS (g3l 5 AIRELeT s gl 0ilazd,S 1,5 a5 e aly s g ogian cas dh e S350 slahs) 5 0092 ik ST
o> 2o T o ceSs (Sajir ange ke woie Joe (55 S e sl b a8 S 0 il ange bl oS 0 )l ) Gt e 50 45 0
5 Jorish ST oz s ¥E o 55 cuSls (65500 ke oy el YIYAY MPaMU2 4l a8 col odds sanlice (59, dunS] oz doys <NV g ool ST
$9) ST gozm> 2oy -Ia 5 o sasgls ST o> o3 YV 0 Kb Jgde dige Jlaie (pioman aBlbie VY ) I/M2 Jobes a5 KV (OWR VPSRV 1 59 M).r/ﬁ“
ol $IYAY GPa il aS sl e

oB3lg wals

Sl Aty T Fyman (oras 4SS mEul gl By, TEeSE (6551 mnSs (Sajhx

Modelling of Young's Modulus, Fracture toughness & Fracture Energy of
Composites Reinforced by ZnO Nanoparticles by Regression Tree, ANN &
RSM and Optimization by Genetic Algorithm
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2-  Department of Mechanical Engineering, Shahrood Branch, Islamic Azad University, Shahrood, Iran
3- Laboratory of material & Polymer, AmirKabir University of Technology, Tehran, Iran.
* Abdorreza.alavi@semnan.ac.ir, Semnan, Pc 35131-19111

Abstract

A modelling of fracture toughness (KIC), fracture energy (GIC) and Young's modulus of styrene acrylonitrile composites by two volume
content of 24% and 34% acrylonitrile has been conducted. ZnO nanoparticles were added to composites up to 1 vt%. Volume percent of
nanoparticles and acrylonitrile’s content has been used as input parameters for ANN, RSM and regression tree modelling. The results of
modeling showed that the second order response surface method makes the best prediction. Additionally, the selected model optimized by
binary GA. Based on this optimization, the best value for Fracture toughness is 2.283 MPa.m1/2 when the volume percent of styrene
acrylonitrile is 34% and volume percent of ZnO is 0.1%. Also, the best value for fracture energy is equal to 1101 J/m2, when the volume
percent of styrene acrylonitrile is 34% and the volume percent of ZnO is 0.33%. And finally, this method shows that the best value for
Young's modulus is 4.281 GPa when the volume percent of styrene acrylonitrile is 31% And volume percent of the particle is 0.5%.
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3. Artificial Neural Network
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2. Regression Tree
3. Node

1. Train Data

2. Test Data
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4. Response Surface Method
5. Multiple linear regression
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