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Study on the physical properties of nylon66/glass fiber composites
a function of extrusion number
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Abstract Because the physical properties can be decreased when a Nylon 66/glass fiber composite is injected into
a mold over 300 T, a systematic study of the thermal history in the case of re-use is needed. Nylon 66/glass fiber
extrudates as a function of the extrusion number were prepared using a twin screw extruder at
305/290/273/268/265/260 C. The chemical structure, thermal properties, melt index, crystal structure, Izod impact
strength, and rheological properties were measured by Fourier transform infra-red (FT-IR), melt indexer, DSC, TGA,
XRD, Izod impact tester, and dynamic rheometer. The FT-IR spectra indicated that the number of extrusions did not
affect the chemical structure. The decrease in molecular weight with increasing extrusion number was confirmed by
the melt index and the complex viscosity of extrudates. Based on the DSC and TGA results, the thermal history had
no effect on the melting temperature, regardless of the number of extrusions, but the degradation temperature
decreased up to 20 C with increasing extrusion number. The Izod impact strengths of the extrudates were found to
decrease with increasing extrusion number. No structural change after extrusion was also confirmed because there was
no change in the slope and shape of the G'-G" plot.
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[Table 1] Summaries for formulation and basic properties.

Sample No. of extrusion Tu( T AH(J/g)? T«C)? To(T)*

R540H 0 260.7 404 396.7 2287
R540H-cyclel 1 259.9 447 386.1 2295
R540H-cycle2 2 259.7 32.3 3836 2217
R540H-cycle3 3 259.9 5.3 3775 2239

T, : melting temperature, AH : heat of fusion, *Ty : degradation temperature at 5 wt% loss. “T. : crystallization temperature
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