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different temperatures and it was found that by increases 
in temperature the thermal conductivity of the composites 
decreased. The electrical properties of the composites were 
also investigated.
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Introduction

Polymer composites with conducting fillers have been the 
focus for many research institutes in the past few decades 
[1]. Thermal composites as heat conduction materials are 
widely used in commercial and industrial fields, such as 
heat exchangers, electronics, automotive, aeronautics and 
chemical sectors [2]. Polyphenylene sulfide (PPS) has the 
aromatic ring composed of 1,4-position sulfur atom, mak-
ing relatively stable bonds [3–5]. PPS has been used in 
many products since it has good endurance at relatively 
high temperatures, excellent resistance to different aggres-
sive chemicals and possesses flame retardant and good 
dimensional stability [6, 7], but the toughness is too low 
and highly susceptible to crack formation, resulting in poor 
damage tolerance. Commonly used PPS is excellent elec-
trical insulators with a low thermal conductivity package 
material. However, PPS for electronic packaging required 
high thermal conductivity to dissipate heat generated in 
microelectronic devices [8–10]. Like other polymers, its 
low thermal conductivity limits its further application [11, 
12]. Inorganic filler has significantly improved thermal 
conductivity of the composites [13–15]. To our knowledge, 
many thermal conductivity composites were prepared by 
adding high thermal conductivity fillers; the common fill-
ers include graphite nanoplatelets [16], MWCNTs [17], 

Abstract Aluminum nitride/polyphenylene sulfide (AlN/
PPS) composites were prepared using a melt-blended 
method, and the thermal, mechanical, morphology, and 
dielectric properties of the composites were systematically 
investigated. The results showed that the thermal conduc-
tivity of AlN/PPS composites increased with the addi-
tion of AlN, in various amounts, by forming a conductive 
network in the composites due to the filler. Wide-angle 
X-ray diffraction and scanning electron micrograph/energy 
dispersive spectrometry were employed to investigate 
the effects of AlN addition on the crystal property of the 
matrix. The test results showed that the crystallinity of the 
PPS increased with higher AlN content at first, and dropped 
when the volume content of AlN was over 15 vol%, that 
is because the AlN filler provided a heterogeneous nuclea-
tion effect on the PPS. Several thermal conductivity mod-
els were applied to predicate the thermal conductivity of 
AlN/PPS composites. The mechanical tests showed that 
the impact and flexural strength of the composites initially 
increased and decreased as the AlN contents increased. 
Thermogravimetric analyses showed that the thermal sta-
bility of PPS increased with the addition of AlN. The ther-
mal conductivity of AlN/PPS composites was tested at 
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