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Two polymers, poly(vinyl alcohol) (PVA, degree of saponification=87—89 percent) and
poly(stylene-co-butadiene) (SBR, St/Bu=60/40), which are used as base polymers in aqueous
vinyl polymer solution-isocyanate adhesives, were blended at various ratios, and the dynamic
mechanical properties as well as the fracture characteristics of these polymer films were
studied. The relationship between the mechanical properties of the polymers and the bond
strength using MAKABA (Betula Maximowiczii Regal) as adherends was investigated over a
wide range of temperatures (—100° — +210°C).

The following results were obtained:

1)  The shear strength of the MAKABA/adhesive system maximized in the neighborhood
of the glass transition temperatures (7T,) of the component polymers in the adhesive. This
corresponded well with the maximum observed on the curve of the tensile strength of polymer
film plotted against the temperature.

2) Both shear strength and cross-lap tensile strength increased with increases in the PVA
content of the adhesive over a wide range of temperatures.

3) The values of the cross-lap tensile strength were one-third to one-fourth of the shear
strength values, while the maximum value of the former appeared at somewhat higher
temperatures than that of the latter.
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Fig. 2 Dynamic viscoelastic properties at 110 Hz
of PVA film and SBR film.
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Fig. 3 Temperature dependence of ultimate
tensile strength and ultimate elonga-
tion for PVA film.

€ SBR
SHaoor 8 300
=< 0
< 250t ol 1250
2 ! =
S 2001 i 2003~
p= — )Q‘ c
O 1501 @ 1 150.2
O 1 \ fa]
= 100- o2 400 @
e | s
[ | K]
— 50 | 5001
A
0 A 14 1 1 L 1 o

L 1 1
J00 -60 20 20 60 100 %O 180 220
Temperature(°®C)

Fig. 4 Temperature dependence of ultimate
tensile strength and ultimate elonga-
tion for SBR film.
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Fig. 5 Temperature dependence of bond strength
and wood failure for MAKABA/SBR
system: (a) shear specimens, (b) cross-lap
specimens.
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