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ABSTRACT The amounts of tetra—pod like zinc oxide whiskers (T-ZnOy,) used, the surface treating
of the whiskers, the mechanical properties, rheological behavior and heat-resistance of the polypropylene
composites were investigated. The results showed that the tensile strength of the composites was enhanced
to 118.6%, bending strength enhanced t0118.3%, when KH-570 was used as a coupling agent, the amount
of KH-570 to be 1.0w%, the amount of whiskers about 10w% in the system. The infrared spectrometry
showed that the surface of whiskers was increased carbonyl, C-O-C, Si-O groups after treating by the
coupling agents. Furthermore, scanning electron microscopy analyses revealed the improved morphologies
of the fractured surfaces of the composites. The non—-Newtonian exponential of T-ZnO,, /PP was higher
than that of PP generally, so it was more like Newtonian fluid and the melt flow ability and processing
stability of PP were obviously improved after the adding of T-ZnO,, to PP.
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Table 1 Data of 3—point flexural testing on mass
fraction of T-ZnOs,

Whiskers Bending Curving Flexibility
content strength module strength

/% /MPa /GPa /MPa

0 68.460 0.86 68.090
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Fig.4 Bending strength—deflection curves of speci-
mens on mass fraction of T-ZnOy, (a: 0%; b:
5.0%; c: 10.0%; d: 15.0%.)
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Table 2 Effect of different coupling agents on mechanical properties of composite

Surface treating Tensile strength/MPa

Unnotched impact strength/J-cm 2

Bending strength/MPa

PP+whiskers 33.082
PP+whiskers(KH-550) 33.582
PP+whiskers(KH-560) 35.098
PP+whiskers(KH-570) 37.812

PP+whiskers(NDZ-101) 33.180
PP+whiskers(NDZ-105) 32.166
PP-+whiskers(NDZ-201) 35.386

4.354 72.325
4.986 78.653
3.998 78.987
5.349 86.654
4.687 76.124
4.025 74.743
4.232 80.659

Notes: whiskers content/10%, content of coupling agent/0.5%.
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Table 3 Effect of coupling agent content on mechanical properties of composite

Coupling agent content/% Tensile strength/MPa

Unnotched impact strength/J-cm ™2 Bending strength/MPa

0 33.082
0.2 34.772
0.5 37.362
1.0 36.414
1.5 35.450
2.0 34.040

4.354 68.090
4.508 74.698
5.349 83.587
5.987 80.324
6.543 76.153
6.894 70.197

Notes: whiskers content/10%, coupling agent/KH-570.
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