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Investigation and Optimization of the Mechanical Properties of Epoxy based Hybrid
Nano-Composites Reinforced by Carbon-Fiber: Using Taguchi Method

Y. Rostamiyan™”
! Department of Mechanical Engineering, Sari Branch, Islamic Azad University, Sari, Iran.

Abstract

In this manuscript, the mechanical properties of hybrid laminates with content of Epoxy/Carbon Fiber/
clay/TiO, and Epoxy/Carbon Fiber/ clay/ CNT have been investigated separately and comparative. For this
purpose, the samples with and without nano particles: (Epoxy/ CF) and (Epoxy/CF/Clay/Tio,&
Epoxy/CF/Clay/CNT) have been fabricated. In this study, in order to decrease the number of experiments,
costs and optimum tensile and bending strength, Taguchi as one of experimental design methods is
employed. The results showed that the samples with 0.5 wt% of clay, 1 wt% TiO, and 0.5 wt% CNT have
the highest tensile and bending strength.

Keywords: Hybrid Laminates; Nano Clay; Carbon Nanotube; Nano TiO,; Tensile; Bending.
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3 1 3 3
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9 3 1 3
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13 4 1 4
14 4 2 3
15 4 3 2
16 4 4 1

b aigos 3Lw oolel —¥-¥
S ozl GialesT 5Ls 8,90 sladiges (g5le oolel jelate 4
3 absrye Sl b 5 3,50 ool s e
Ol S8t a0 Ay £ e xS Jkx
oS ST AY NV (slls case] diged o 0l 00 b g
Cugs ooyyS SU 51 5Ls 0500 Slass i 3l ds el 0oy
O3 mimmad tCanl e lo b ate; oole (g3l oolel @
Sl 4 (U G Gk Solite Jj9 2oy T L gl
A )5 aslsl

) S 6 Sag 5 5 39l g polie ) Jgor
REXPP R

SN b (59959 W ol )l g Tobw (o —) Jgu

=2PU
Factors Levels
1 2 3 4
fiber orientation (deg.) 0 30 60 90
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A=fiber orientation
B=Clay content
C= CNT/TiO2 content
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Source D'f Seq SS' Adj SS Adj MS F P"Value
CF 234.17 234.17 78.042 40.30 0.000
Clay Contet 3 3.709 3.709 1.236 0.64 0.617
CNT Contet 3 10.824 10.824 3.608 1.86 0.237
Residul Error 6 11.618 11.618 1.936
Total 15 260.8
R-Sq = 95.5%
GRS (33051 il sl LT -F Jgur
Source Df Seq SS Adj SS Adj MS F PValue
Degree 3 224.089 219.089 72.6 39.7 0.031
Clay Content 3 2.847 2.847 1.083 1.10 0.421
TiO2Contet 3 9.551 9.551 4.295 1.48 0.31
Residual Error 6 11.031 11.031 2.701
Total 15 247518
R-S0=91.0%

! Degree of Freeness
2 Sum of Squares
% Probability
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Source Df

Seq SS Adj SS Adj MS PValue
Degree 3 778.12 778.12 259.374 0.000
Clay Content 3 29.31 29.31 9.77 0.161
CNT Contet 3 4453 44.53 14.843 0.08
Residul Error 6 23.91 23.91 3.986
Total 15 1010.31
R-S0=97.3%
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Source Df Seq SS Adj SS Adj MS PValue
Degree 3 955.78 955.78 318.593 0.000
Clay Contet 3 13.61 13.61 4.538 0.492
Tio, Contet 3 10.61 10.61 3.602 0.577
Residual Error 6 10.81 10.81 5.019
Total 15 1010.31
R-S0=97.0%
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