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Introduction

Thermoplastic elastomers (TPEs) are segment copoly-
mers prepared by copolymerization or blending [1]. TPEs 
are composed of rubber phase (soft segments) and plastic 
phase (hard segments), which are essential features of all 
TPEs. The hard phase with either crystalline or glassy state 
imparts good plasticity to the material, while the soft seg-
ments impart outstanding elasticity to the materials. TPEs 
show excellent elastomeric behavior within their service 
temperature. These segment copolymers can be used by 
thermoplastic processing at elevated temperatures, which 
arouse more interest due to significant commercial interest. 
In the past 30 years, many kinds of TPEs, such as thermo-
plastic polyurethane elastomers (TPU) [2, 3], poly(styrene-
b-butadiene-b-styrene) (SBS) [4], thermoplastic polyolefin 
elastomers (TPO) [5] and thermoplastic polyester elasto-
mers (TPE) [6] have been synthesized and used in produc-
tion. Some of these materials were patented and commer-
cialized in important industrial applications many years 
ago [7, 8].

Polyamide thermoplastic elastomers (TPAEs) based on 
polyamide are a new member of TPEs family and have 
been investigated for decades due to their favorable bal-
ance between processability and performance [9–11]. The 
TPAEs are segment copolymers consisting of hard seg-
ments based mainly on polyamide and soft segments based 
on polyether or polyester. Those remarkable advantages 
can be endowed with excellent processing and recycling 
[12]. Properties of TPAEs are affected by chemical nature 

Abstract A new class of thermoplastic polyamide elasto-
mers was successfully synthesized by polyaddition reac-
tions between amino-terminated polyamide-6 and different 
diisocyanate-terminated polyether diols or polyester diols 
in a Haake torque rheometer. The chemical structure, phase 
separation, static and dynamic mechanical properties, ther-
mal stability and hydrophilicity of TPAEs were character-
ized by Fourier transform infrared spectroscopy, differen-
tial scanning calorimeter (DSC), tensile tests and dynamic 
mechanical analysis (DMA), thermogravimetric analysis 
(TGA), and water contact angle test methods, in the order 
given. DSC results showed that these synthesized TPAEs 
exhibited two obvious endothermic peaks associated with 
melting transition of soft segments and hard segments. The 
mechanical results revealed that TPAEs possess outstand-
ing mechanical properties with tensile strength of 22.2–
35.9 MPa and the elongation-at-break of 360–467 %. TGA 
results showed TPAEs can be fabricated by traditional ther-
moplastic processing method without any decomposition 
once the processing temperature is below 300 °C. Further-
more, the TPAEs only dissolved in acetic acid and metha-
noic acid at room temperature, showing TPAEs can be 
applied to some harsh environment due to excellent organic 
solvent resistance. Especially, this friendly reactive pro-
cessing can also be used to handle the environmental prob-
lems associated with volatile organic compound emission.
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