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Abstract: Commercially available polyamide thermoplastic elastomer (PA-TPE) was blended with hybrid filler which
was prepared by means of the reaction between polyhedral oligomeric silsesquioxane (POSS) containing amine group
and toluene diisocyanate (TDI)-caprolactam (CL) to explore the effect of blending the hybrid filler with the TPE. The
chemical structure of the filler was identified by using FTIR and 'H NMR. The composites, PA-TPE/POSS-(TDI+CL),
which were the blends of TDI+CL modified POSS filler and PA-TPE up to 7 wt%, showed better elastic recovery deliv-
ered from lower tension setting compared to the PA-TPE and the PA-TPE/octaphenyl POSS blend. In addition the tensile
strength and the initial modulus increased with increasing the hybrid filled content. Consequently it was assumed that the
POSS~(TDI+CL) filler was a suitable material for enhancing strength and modulus without loss of elastic properties for
the original PA-TPE.
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Figure 1. Reaction process of POSS-(TDI+CL) and PA-TPE/POSS-
(TDI+CL) composite.
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Figure 2. FTIR spectra of aminopropyl isobutyl POSS, TDI+CL,
and POSS-(TDI+CL).

Zay, 43748 A15, 20133

\Z

Figure 3. '"H NMR spectrum of POSS-(TDI+CL).
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Table 1. Thermal Properties and Crystallinity of PA-TPE/POSS-(TDI+CL) and PA-TPE/Octaphenyl POSS Composites

Sample

[filler content-wt%] T(°C)* X (%)’ Tonsea("CY Than(°C)’
PA-TPE 162.1 11 377.6 466
PA-TPE/POSS-(TDI+CL)[3] 161 691 395 480.3
PA-TPE/POSS-(TDI+CL)[5] 160.9 6.24 405.2 4713
PA-TPE/POSS-(TDI+CL)[7] 161.5 5.6 405.7 474.1
PA-TPE/octaphenyl POSS[3] 162.1 7.43 377 4653

“The melting temperature measured by DSC. *The percent crystallinity, X;, of composite thereof was calculated from enthalpy, where X, =(AH,/
AH®,)*100.%% “The temperature of onset decomposition, “of the maximum weight loss rate temperature decomposition measured by TGA.
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Figure 4. DSC thermograms of PA-TPE/POSS-(TDI+CL) compos-
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nyl POSS.
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Figure 5. TGA thermograms of PA-TPE/POSS-(TDI+CL) compos-
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Table 2. Mechanical Properties and Tension Set of PA-TPE/POSS-(TDI+CL) and PA-TPE/Octaphenyl POSS Composites

Sample Modulus Max. stress Max. strain Tension set
[filler content-wt%] (MPa) (MPa) (%) (%)
PA-TPE 0.29 7.78 479 35
PA-TPE/POSS-(TDI+CL)[3] 0.41 7.97 407.5 29
PA-TPE/POSS-(TDI+CL)[5] 0.46 9.029 429 33
PA-TPE/POSS-(TDI+CL)[7] 0.53 9.2683 363 35
PA-TPE/Octaphenyl POSS[3] 0.31 7.09 389 36
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Figure 6. Stress-strain curves of PA-TPE/POSS-(TDI+CL) compos-
ites with different POSS-(TDI+CL) contents and PA-TPE/octaphe-
nyl POSS.
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Figure 8. Complex viscosity vs. angular frequency of PEBAX4033/
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