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Experimental analysis of impact strength, tensile strength and elastic modulus of
polyamide 6 / polyolefin elastomer / carbon nanotubes / carbon nanotubes
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In this research, the mechanical properties of polyamide 6/polyolefin elastomer (PA6/POE) blends
reinforced with carbon nanotubes have been studied. Nanocomposites consisted of 10 and 20 wt%
polyolefin elastomer, 0, 1, 2 and 3 wt% carbon nanotubes (MWCNT) and 5 and 10 wt% poly olefin
elastomer maleic anhydride (POE-Gma) were made. Scanning electron microscope (SEM) were used to
observe the dispersion and distribution quality of MWCNT in the matrix. SEM images showed an
acceptable distribution of carbon nanotubes up to 2 wt% in both polyamide matrices with 10 and 20 wt%,
while adding 3 wt% of nanotubes in both matrices was associated with nanotubes accumulation. The results
showed that the addition of 2 wt% of carbon nanotubes improved the tensile strength and elastic modulus
of the compounds by %21 and %23, respectively. Moreover, the addition of only 1wt.% of carbon
nanotubes has been able to increase the impact strength of the compounds by 9%. On the other hand, the
presence of 20wt.% of polyolefin and 10wt.% of coupling agent increased the impact strength by 20% and
16%, respectively. The surfaces extracted from full factorial design method showed that there are no notable
interaction between the input parameters in the case of mechanical properties. Finally, the R-squared above
%92 for all mechanical properties showed that there is a good agreement between the experimental results
and the extracted regression models.
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Main Effects Plot for Tensile Strength (MPa)
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Fig. 3 Surfaces related to tensile strength versus (a) Carbon and
polyolefin elastomer nanotubes (b) Carbon nanotubes and compatible
agent (c) Elastomeric polyolefin and compatible agent
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Fig. 5 Surfaces related to elastic modulus versus (a) Carbon and
polyolefin elastomer nanotubes (b) Carbon nanotubes and compatible
agent (c) Elastomeric polyolefin and compatible agent
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Table 2 Results of analysis of variance
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Fig. 7 Surfaces related to impact strength versus (a) Carbon and
polyolefin elastomer nanotubes (b) Carbon nanotubes and compatible
agent (c) Elastomeric polyolefin and compatible agent
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Source
F-Value P-Value F-Value P-Value F-Value P-Value
Regression 107.95 0.000 66.27 0.001 42.29 0.001
POE 1.62 0.272 71.26 0.001 2.50 0.189
Gma 0.06 0.812 46.20 0.002 0.18 0.692
MWCNT 12.54 0.024 0.30 0.614 1.93 0.237
MWCNT*MWCNT 3.33 0.142 1.07 0.359 17.18 0.014
POE*Gma 10.01 0.034 31.14 0.005 0.35 0.585
POE*MWCNT 20.60 0.011 1.19 0.336 0.80 0.421
gMA*MWCNT 1.48 0.290 0.00 0.996 0.55 0.499
MWCNT*MWCNT*MWCNT 3.38 0.140 3.31 0.143 12.26 0.025
POE*gMA*MWCNT 18.38 0.013 173 0.259 3.16 0.150
POE*MWCNT*MWCNT 0.21 0.672 0.96 0.383 0.00 0.965
gMA*MWCNT*MWCNT 10.21 0.033 0.24 0.650 0.92 0.392
L R square
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Table 3 Regression models presented from full factorial method
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Tensile = 37.52 + 0.188x - 0.075y + 8.40z + 2.00z? - 0.0580xy - 0.513xz - 0.275yz - 0.375z° + 0.04200xyz-0.0125xz? - 0.1750yz> 92/96%
Modulus =915.9 - 30.16x - 48.57y + 31.4z + 27.52% + 2.478xy + 2.99xz + 0.03yz - 9.00x° - 0.312xyz- 0.650xz? + 0.65yz? 99.45%
Impact = 28.78 + 0.678x + 0.364y + 9.57z - 13.182% + 0.0316xy + 0.294xz + 0.486yz + 2.075z° - 0.0506xyz + 0.153yz? 95/15%
x=POE  y=Gma z=MWCNT
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