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Some Knowledge of the Fluidity of Low Density Polyethylene Melts
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Yujiro Kosaka

The flow properties of low density polyethylene melts and the relationship between their fluidity and

number average molecular weight were investigated in relation to the melt index. The relationship between

the melt viscosity and the melt index in a comparativel

y high shear rate region is described by a straight

line within the limitation of a constant shear rate. However, the shear rate at which zero shear viscosity is

shown increases with the melt index. The relation of the number average molecular weight (Mn) to the

melt index (MI) and density (d) is described by an empirical equation, independent of the molecular

weight distribution, as follows:

log Mn=—0.11394 log MI-9.250d+12..9636

However, when the melt index is smaller than unity or when the asymmetry of the GPC pattern of polymer is

very large, the difference between calculated and observed values of Mn has a tendency to become large.

The effect of both the average molecular weight and the density (branching) of low density polyethylene on

its fluidity is expected to be larger than that of molecular weight distribution.
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Fig. 1 Temperature dependency of melt viscosity
of low density polyetlylene.
MI=0.40, d=0.919
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Fig. 4 Relations between MI and melt viscosity
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Table. 1
Characteristics of the materials

Degree
MI Ay A, _ __ ofbran

Sampl . i o Aw/Aqn chi
ample (g/10min.) Density (A) (A) /B Eclﬁga/
1000C)

1 2.32  0.923

4360 1030 4.2 34

2.10  0.924 4330 1080 4.0 30
116 0.920 4770 1150 4.2 37
7.69  0.922 6020 1440 4.2 34
3.720.921 7410 1870 4.0 35
1.44  0.921 10090 2340 4.3 35
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These low density polyethylenes were used in
order to investigate the effect of the shape of
the GPC pattern on the fluidity of the melts
within limitation of the constant ratio of Aw/A,.

The GPC patterns of these resins are shown
in Fig. 7 and 8.
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Fig. 7 Normalized GPC patterns of sample 1, 2
and 3.
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and 6.
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o Resins (1.2 and 3)have a symmetrical GPC pattarn

@ Resins(4,5 and 6)have an asymanelrical GPC pattern.
Their GPC patterns are shown in Fig.7 and 8.

Fig. 9 Logarithm of MI vs. logarithm of weight
average straight chain length.
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