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A versatile way to produce new materials with high Izod impact strength and reduced heat
deformations is the irradiation of compatibilized blends. The effect of electron beam
irradiation and different types of dispersed phase grafted copolymers on thermal and
mechanical properties, and SEM morphology of polyamide-6 (PA-6) blends were
investigated. Two metallocene copolymers (mEPDM and mPOE) grafted in-situ with maleic
anhydride and two commercial maleated copolymers (EPDM-g-MA and mEPR-g-MA) were
employed in binary blends with PA6 as matrix. The blends were prepared by extrusion with a
composition of 80 wt. % of PA-6. The influence of the radical or functional groups generated
in the grafting and the irradiation processes (25, 50, 100 and 200 kGy) was found by ATR-
FTIR.

The blends exhibited the characteristic thermal behavior of immiscible systems. All
compatibiJizers employed influenced the melting and crystallization behavior of the blend
components without irradiation and an improvement in interface adhesion was clearly
observed by SEM micrographs. The sizes of the dispersed phase in the non-irradiated reactive
blends were in agreement with the viscosity ratios of the blend components.

High toughness materials were obtained with ethylene-polypropylene-diene (mEPDM)
grafted copolymers without significant variations in their thermal properties and Izod impact
strength at room temperature and -30 °C with the irradiation doses. The notched Izod impact
strength of the reactive blends at 25 °C as a function of irradiation dose is presented in table 1.

However, the toughness of the blends with grafted metallocene polyethylenes was affected by
the irradiation doses employed. Therefore, the gel content and tensile properties of the
samples depended on the chain scission, crosslinking and/or grafting reactions of the blend
components.

Table 1. Notched Izod impact strength in kJ/m2 at 25°C as a function of irradiation dose.

Blend
Dose (kGy)

0
25
50
100

mPOE-g-MA
in situ/PA 1

51+5
43 ±6
11 ±2
11 + 2

mEPR-g-MA
/PA1
41 ±2
21 ±5
22 ±5
17 ±8

mEPDM-g-MA
in situ /PA2

92 ±5
88 ±7
91 ±6
92 ±7

EPDM-g-MA
/PA2
96 ±4
94 ±3
94 ±4
89 ±4
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