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Performance of polyamide elastomer enhanced by polysiloxane-modified
potassium titanate whiskers
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Abstract : To enhance the mechanical and tribological properties of polyamide elastomer (TPA), self-synthesized amino-
terminated hyperbranched polysiloxane (HBPSi) was employed to modify the surface of potassium titanate whiskers (PTW), yield-
ing HBPSi-modified PTW (PTW@HBPSi). A series of TPA/PTW@HBPSi composites with different mass fractions of
PTW@HBPSIi was then fabricated via melt compounding. The morphology, thermal stability, tensile properties, dynamic mechani-
cal behavior, and tribological performance of the TPA/PTW@HBPSi composites were systematically investigated. The results indi-
cate that PTW@HBPSI achieves uniform dispersion in the TPA matrix and forms good interfacial bonding with the matrix. Although
the incorporation of PTW@HBPS:i leads to a slight decrease in thermal stability of the TPA/PTW@HBPSi composites, it significant-
ly improves their mechanical properties. With the addition of 3 wt% PTW@HBPSI, the TPA/PTW@HBPSi composite exhibits the
optimal tensile properties, with a maximum tensile strength of 49.9 MPa and elongation at break of 286.0%, corresponding to
increases of 16% and 22.9% over pure TPA , respectively. The dynamic mechanical analysis shows that both the storage modulus and
the loss modulus of the composites gradually increase with rising PTW@HBPSi content, while the loss factor fluctuates slightly,

indicating a broader damping temperature range. The tribological properties of TPA composites with a mass fraction of
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5%PTW@HBPSi were the best, with the coefficient of friction reduced to 0.297 and the wear rate as low as 7.9x10° mm’/(N-m). In
summary, the introduction of PTW@HBPSI effectively enhances the comprehensive properties of TPA composites, suggesting its

considerable potential for practical applications in engineering friction systems.

Keywords : hyperbranched polysiloxane ; potassium titanate whisker ; polyamide elastomer ; tribological performance ;
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Tab.3 Tensile properties of TPA/PTW@HBPSi and TPA/
PTW@KH-792 composites

Samples T,,/°C Char residues at 700 °C/% Samples Tensile strength/MPa Elongation at break/%
TPA-0 363.0 1.61 TPA-0 43.0 232.7
TPA-1 359.4 1.82 TPA-1 48.8 250.7
TPA-2 340.8 2.62 TPA-2 49.5 2733
TPA-3 332.1 3.44 TPA-3 49.9 286.0
TPA-5 324.6 4.65 TPA-5 455 226.7
TPA-7 362.8 7.37 TPA-7 40.3 152.0
Notes: T,, is mass loss 5% temperature. TPA/PTW@KH-792 45.3 242.2
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