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Effects of Branching on the Dynamic Viscoelastic Properties of

Ethylene Polymers

Tokio Fujiki
Masaru Uemura

Yujiro Kosaka

The effects of branching on the dynamic viscoelastic properties of polyethylenes and ethylene-vinylacetate

copolymers were investigated. The behaviors of loss angle tan® and storge modulus E’ in the -, B—, and

y-dispersion regions are affected significantly by both the number and kind of branching. However, it appears

that the difference in the dynamic viscoelastic behaviors between polyethylenes and EVA  copolymers is

caused by those in their dimensions of crystalline and degree of crystallinity, rather than by that in the

kind of branching itself. And, it is estimated from the results of this work that 15-24 hydrocarbon branch-

ings per 1000 carbon atoms are incorporated in the EVA copolymers.
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Table 1. Characteristics of materials used
in this work

Kind of VAC | Number of
Resin MI | Content | branching/
polymer %) 1000C
Low density
PE-1 polyethylene 3.1 — 23.6%
PE-2 7 2.7 — 28.8%
PE-3 ” 0.3 — 31.4%
Ethylene
EVA-1 Vinylacetate | 0.6] 5.0 8.8k
Copolymer
EVA-2 ” 9.3 8.3 14 .5k
EVA-3 " 7.4 13.4 21.5%%
EVA-4 ” 1.5 15.3 24 Ok
EVA-5 ” 1.5 18.0 28. 5%k
EVA-6 ” 2.9 28.2 58. Ok
Note o

* Long chain branchigs are not taken into account.
%t [ydrocarbon branchings such as ethyl and
buthyl branching are not taken into account.

¥ AR ) I TIVERBTFRT

C24)




E’ (dyne/cm?)

101}

]09 -

108 |-

107

TF L VEAEABEO BT Bug 3 e

€ ks 0
& \'-.‘\Q e0 # o
" Ry A “:“5‘5.&"-!,

1
q = P—-p—3-—1

[

[

1

1

I
(4] B (23] o0

~180-160-140-120-100 ~80 60 20 35— 20 40 60 80 100 150
Temperature (°C)

Marlex50 (7)

o PE-2

® PE-3

o EVA-4

® EVA-6

=]

Fig. 1  Temperature dispersions of E’ and tan & for ethylene polymers
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