112 UDC 678.763 : 668.395

K Zmw 7LV ryonfg, HafbEE s
EEROHEEIZOWT

g e st
I H ¥
2y
O R

Effect of Molecular Weight and Crystallization Rate of

Polychloroprene on Its Adhesive Properties
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Hiroshi Nakamura

Adhesives were prepared by use of six types of polychloroprene which had different molecular weight and
crystallization rate and their physical properties were evaluated in order to clarify the effect of molecular

weight and crystallization rate of polymers on adhesive properties.

The results were summarized as follows:

1) There exists linear relationship between molecular weight and Mooney viscosity (ML;,, (100)).

2) Linear relation is obtained between the logarithm of the viscosity of the toluene solutions against "
molecular weights, and the slope increases with increasing polymer content in the solution.

3) The bond strength, in the amorphous state is dependent on the polymer viscosity, and increases with
increasing molecular weight.

4) In comparison with crystallization rate of polymers polymerized at the same temperature, low molecular
weight polymer crystallizes faster than the higher one.

5) The initial bond strength of adhesive increases with increasing crystallization rate.

6) Low crystallization rate polymer shows longer tack retention than the higher one.
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Fig. 1 Crystallization curves for polychloroprene at 0°C

The numbers of samples are noted in bracket
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Table 2 Recipe

Polychloroprene 100 phr by weight
Magnesium oxide 4

2, 6-di-tert-butyl-p-cresol 2

Zinc oxide 5

Toluene 389
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Fig. 3 Solution viscocity vs. Mooney viscosity

Polymer content is noted in bracket
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Fig. 4 Temperature dependence of bond strength
The numbers of samples are noted in
bracket

3) HRLEE L S FBOMK
£U7uu7vy®%%mﬁﬁm,iéﬁﬁmiof
E&éﬁm.ﬁ—EéﬁE?EéLtﬁU?~ﬁ?u,
ﬁ%ﬁﬂﬁvkoﬁ.%ﬁmﬁﬁﬁﬁ<&6“% &R
ﬂz,3,4u.ﬁ~§éﬁ§f§éghtJjAom
Ifﬁ.iﬁbéﬁﬁ%%ﬁﬁbﬁ.%ﬁb%ﬁ5&,

2.9 3.0 3:1
/T (XIO_a)

Fig. 5 log F vs. 1/T.
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Fig. 6 Effect of mastication on Mooney viscosity
for polychloroprene. Masticating conditions:

(2) nip : 2.0 min. temp. : 50°C
(b) nip : 1.4 min. temp. : 30°C
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Fig. 7 Molecular weight dependence of the
crystallization rate at 0°C for polychloro
prene
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Fig. 9 Effect of aging on bond strength for
polychloroprene. Numbers of samples are
noted in bracket
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Table 3 Effect of residual solvent in polymer on
bord strength

Run No AD Run No B®
Sample A 25.0 kg/in 23.2
Sample B 29.6 23.1
Sample C 25.3 21.8
Sample D 26.8 22.4

1) dried perfectly
2) dried imperfectly
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Fig. 10 Effect of aging on tack strength
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Table 4 Properties of  adhesives

No. of Samples 1 2 3 4 5 6

Solution viscosity | 2,000cps w 1,200 1,700 6,000 4,400 5,400

Bond strength

after aged at 23°C

for 1hr. 10.5kg/in — 7.1 15.8 7.7 9.2
1day 10.2 6.1 7.9 16.8 29.8 29.1
3days 12.2 11.6 12.8 18.2 31.7 31.8
7days 12.7 15.4 20.2 18.2 32.7 30.6

Bond strength
at 60°C 1.7 1.0 1.5 6.8 2.2 3.1

80°C 0.6 — 0.5 1.8 1.9 1.1
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