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ABSTRACT

insulating materials, which restrict their application. An effective method to

improve the thermal conductivity of polymers is manipulating the morphology
and locating conductive fillers selectively at the polymer interfaces to induce heat
conduction path way. In this regard, blending polyamide 6 with polyolefin elastomer
and fillers such as aluminum nitride (AIN) and aluminum oxide (Al,O,) is an effective
method to improve the thermal conductivity and mechanical properties.
Methods: The effect of 10% (by wt) aluminum nitride and aluminum oxide fillers and
their mixture (with a ratio of 2:1) and different particle sizes on the induction of the
structure of both continuous phases and the thermal conductivity of the polyamide-6/
polyolefin elastomer mixture (80/20) in the molten state was investigated.
Findings: The results demonstrated that a stable co-continuous structure was formed
by selective localization of fillers in the PA6/POE interphase. The xenon flash
Keywords: analysis results showed that the thermal conductivity of samples containing 10%
(by wt) of AIN or AL O, reaches 2.22 and 1.29 W/m.K, respectively, which are 4.8
and 3 times higher than the thermal conductivity of pure sample. However, in the
samples containing 10% (by wt) AIN/AI O, mixture with a mass ratio of 2:1, thermal
conductivity reaches 3.34 W/m.K which is 7.23 times higher than that of pure sample.
It can also be pointed to the fact that the gap of large size particle (AL,O,) is filled
by the small size filler (AIN), therefore, the contact surface area of irregular AIN
particles and Al,O, spherical particles increases, which in turn has a synergistic effect
on improving the thermal conductivity of the composite. It can be confidently claimed
that this is a promising approach for the design of thermally conductive composites
with favorable properties, light weight, and low cost.

l lypothesis: Polyamide-based blends, like most polymers, are thermally
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Table 1. Composition of samples.

Formulation (phr)
Sample ID PA/POE/ | PA/POE/ PA/POE/
AIN AL,O, AL,O,/AIN
80-20-A010 | 80-20-10 - -
80-20-BO10 - 80-20-10 -
80-20-CO10 - - 80-20-10
80-20-A0 - - -
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Fig. 1. FE-SEM graphs of samples: (a) 80-20-A0, (b) 80-20-A010, (c) 80-20-BO10, and (d) 80-20-CO10, Scale-bars are 10 um.
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Fig. 4. (a) Storage modulus and (b) loss modulus of samples.
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Fig. 3. Dynamic mechanical analysis of samples.
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Table 2. DSC analysis.

A sy S Y s

Sample code T (°C) T ,(°C) T.(°C) AH_(J/g) AH_(J/g) X (%) std
PA6 218.81+0.01 - 192.1£0.01 99.80+0.01 87.70+0.01 52.30+0.01 0.129
80-20-A0 219.34+40.01 - 192.1£0.01 79.31+0.01 74.24+0.01 51.954+0.01 0.454
80-20-A0,, 220.08+0.01 - 191.9+0.01 63.41+0.01 61.02+0.01 41.54+0.01 0.258
80-20-BO, 220.12+0.01 - 192.0+0.01 64.27+0.01 62.88+0.01 42.10+0.01 0.081
80-20-CO,, 219.8140.01 - 191.8+0.01 55.5040.01 53.17+0.01 36.36+0.01 0.339
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Fig. 5. Cooling curve of samples from differential scanning

calorimeter.

&Y s 313339 03 ) 0)loshs qeulinbig s Jw poaly $J9J9IS5 9 pole (ol dlzo



Table 3. Thermal conductivity of samples.
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2.07+0.01

Ldsed ol S Sasle; -Y Jsis

0.46+0.01

80-20A0 0.0021+0.0005 1.08+0.01
80-20-A0, 0.0095+0.0005 1.20+0.01
80-20-BO,, 0.0066+0.0005 1.24+40.01
80-20-CO,, 0.0185+0.0005 1.28+0.01

0.0239
1.9540.01 2.22+0.01 0.0652
1.70+0.01 1.39+0.01 0.0292
1.4140.01 3.34+0.01 0.0245
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