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Electrical Conductivity of PA6 / MWCNTs / SSFs Composites under Compression and Recovery
Xiong Cheng, Shao Baijun, Zhang Minghua, Chen Jiankang, Shao Shiming
(Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315000, China)

Abstract : PA6 / multi-wall carbon nano-tubes (MWCNTSs) / stainless steel fibers (SSFs) conductive composites were prepared
by melt-blending and injection molding. Compressive creep and step recovery experiments of the conductive composites were done
by universal testing machine. The resistivity, stress and strain of the composites were measured synchronously in the process of
experiments and the resistivity changes of the composites with different SSFs contents under different stress were studied. The results
show that the composites exist regular elastic deformation at the instantaneous step stress and high elastic deformation together
with viscosity flow deformation at the constant stress, morever, the strain recovers slightly when the step stress is unloaded. Under
compressive creep condition, the resistivity of the composites drop quickly when the instantancous stress is 10 MPa or 20 MPa ,
it decreases with the increase of strain when the contast stress is 10 MPa, this phenomenon is known as resistance creep, which is
the most obvious when the mass fraction of SSFs is 10%. The resistance creep disappears with the growth of the stress, as a result,
the resistivity tends to reach steady states but fluctuates obviously when the mass fraction of SSFs is 8%. The resistivity is basically
stable during step recovery but fluctuates when the stress is unloaded to 10 MPa, however, the fluctuation is weakened with the
increase of SSFs content. According to Burgers creep model and loading response of polymer composites, it is believed that the
fluctuation of resistivity is mainly affected by the change of conductive network due to the motion of polymer molecular chain.
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