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BB Study of Hot Tack Strength and Entanglements at Polymer Melt Interface

Hot tack property is an important indicator for evaluating processability
when we use auto filling packaging process. There have been a problem to be solved
in auto filling packaging process that inferior sealed products when sealing time
is shorter {because hot tack strength is too weak when the sealing time is shorter).
For that reascn, we can net speed up the processing speed. It becomes possible
to predict an optimal condition of heat sealing and optimal structure of material
by clarifyving relationships of hot tack strength of packaging film and rheological
properties of polymer melts. _ .

In this study, we propose a new analytical method by using the reptation model
for newly generated polymer entanglements at polymer interface. The relationships
between hot tack strength and polymer entanglements were investigated. Suitability
of this new analysis was examined from (I) effect of measurement conditions for
relationships between hot tack strength and newly generate entangle number, and
{I11) effect of molecular weight and molecular weight distribution. Because
additives are used in industrial products, we examined hot tack properties of (II1)
polymer containing oligomer and polymer containing silica particies system. The
following is summarized findings:

(I} about evaluating hot tack sirength dependence by using newly generated

entanglements at polymer interface (N), interface failure modes were changed

adhesive failure to cohesive failure at N = 1 that means one polymer chain
renewed own one entanglement. In adhesive failure region, hot tack strength
proportions to 0.8~1.3 power of N. In cohesive failure region, het tack
strength was almost constant value. The hot tack strengith dependence of N was
not changed by changing temperature. The data at high temperature exhibited
higher N value than that at low temperaiure, because polymer chain can move
easily at high femperature.

(I1) The effect of molecular weight for hot tack strength dependence of N was

similar to that of temperature. Lowmolecular chain data showed higher Nregion

than high molecular chain, because low molecular chain can move easily than




than high molecular chain, because low molecular chain can move easily than
high molecular weight chain.

It is necessary to consider that broad molecular distribution type
material containéng from low molecular to high molecular weight polymer chain
analyze the effect of molecular weight distribution. We can get same tendency
with mono disperse material to separate some relaxation components, the hot
tack strength preportions to 0.8~1.3 power of N
(111) Polymer containing oligomer was analvzed by using same method to examine
when effect of molecular weight distribution. This system showed same tendency
with mono disperse material to separate some relaxation components. In the case
of polymer including silica nano particles, the system showed higher hot tack
strength than the homopolymer.

By using the newly proposed analysis method in this study, we can clarify
dependence of newly generate entanglements at pelymer surface on hot tack strength.
As the results it becomes possible to estimate optimal heat seal condition, heat

seal temperature and time.
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