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Influence of Modification by Grafting with Peroxide on Environmental Stress Cracking Resistance of PE-HD
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Abstract : The influence on environmental stress cracking resistance of high density polyethylene(PE-HD) by melt grafting
reaction with dicumyl peroxide(DCP), as well as mechanical properties and fracture morphology, were studied. The effect of melt
grafting behavior on the performance of its crystallization were observed by differential scanning calorimeter. The results show that
the crosslinking degree is low in melting reaction process. The melt grafting reaction with peroxide could improve environmental
stress cracking resistance and mechanical properties of PE-HD, especially the samples on the second peak of torque are superior to
the balance of it. During the second peak of torque, the environmental stress cracking resistance of modified PE-HD is the best when
the content of DCP is 0.25 phr, reaching to 11.2 times of pure PE-HD. As a result of the change of structure, the crystallinity of PE-
HD appears a decreasing trend, and crystallization temperature is on the rise. Compared with the pure PE-HD, the elongation at
break of the modified PE-HD decreases, but the notch impact strength, tensile strength and bending strength increase by 198.6%,
39.3% and 17.2% when the content of DCP is 0.25,0.30,0.3 phr respectively . Scanning electron microscopy indicates that the reign
that is perpendicular to the direction of fracture appeares larger size of fibrous network structure.

Keywords : high density polyethylene ; environmental stress cracking resistance ; peroxide ; long-chain branch ; crystallinity
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