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Anomalous Rheological Behaviour of Amorphous Long-chain

Branched Polymers

Minoru ROKUDAI
Tokio FUJIKI
o
When long-chain branched polymer melts are subjected to a shear process such as extruding, their
viscoelastic property varies although their structural parameters such as molecular weight and branching
frequency remain unchanged. According to a recent study, such anomaly is believed to occur only with
crystalline, long-chain branched polymers, e. g., low-density polyethylene and polyacetal, and is attributed
to the presence of the entanglements formed specifically at the branching sites during the crystallization
process. However, this anomalous viscoelastic behaviour is a phenomenon observable at temperatures
well above the melting point and, therefore, it is considered that whether the long-chain branched polymers
are crystalline or not is not essential for the occurrence of the viscoelastic variations. In the present
paper, the influence of shearing history on the rheological properties of amorphous long-chain branched

polymers has been investigated and the viscoelastic properties of these polymers are found to vary

depending on their shearing history, whatever their crystallinity may be.
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Flg. 1. GPC elution curves of FH and RFH:
(——) FH; (---) RFH.
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Fig. 2. Effect of shearing history on swelling
ratios for FH and RFH: () FH;
() RFH; (@) solvent treated FH,
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Flg. 3. Effect of shearing history on relaxation

modulus for FH: (@) 60 minutes bra-
bender worked material: () solvent
treated one,
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Fig. 4. Effect of shearing history on relaxation
spectra of FH: (——) 60 minutes bra-
bender worked material; (—-—-) solvent
treated one.
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