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Bond Quality of PVA-isocyanate Reactive
Resin Adhesives. 111

Properties of cured resin films ™

Kinji Tax1*®, Shigekazu Yacr*®
and Yoshiyasu YAMAGISHI**

In this report the crosslinking effects on properties of cured vinyl-urethane resin films
(Koyo Sangyo Co. KR-7700), to which added different amounts of hardener AE, were
investigated by both infrared spectrophotometric analysis and solubilities to various solvents
such as water and DMF etc.

Absorbance at 1720 cm™! band corresponding to urethane bond was not recognized in
cured film of base resin without hardener AE, but in the case of hardener added films this
absorption band was recognized apparently. From this result of infrared spectra, it was proved
that the main component PVA in base resin reacted with hardener AE (contains MDI mainly)
and formed the cross-linkage resulting from urethane bond.

By adding a small amount of hardener AE to base resin, the water solubility of cured resin
film decreased considerably. On the other hand the swelling of cured resin films in water
soaking also decreased by adding hardener AE. This reduction of swelling may be attributed
to the formation of cross-linkage in PVA, and the more hardener AE added, the more this
reduction became large. However, the swelling of cured films had not so much change, even
if the amount of hardener AE over 20% was added.
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Table 1  Glue condition.

Resin (wt%) 100

hardener (wt%)

percent of
hardener addition

(%)

Resin: KR-7700 (Koyo Sangyo Co. Ltd.)
hardener: AE

0 510 20 30 50 70 100

04891 167 231 333 412 50
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Fig. 1 Formation of cross-linkage in PVA-diiso-
cyanate (MDI) reactive resin.
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Fig. 2 IR absorption spectra of cured resin films
(KR-7700 resin).

Table 2 IR absorption bands of KR-7700 resin.
Absorption Band (cm™) Assignment
3300 polymeric —OH
2950 —CH,—
2550 Amine —NH;, —NH;, —NH"*
2280 Isocyanate —N=C=0
1800 peroxide —0—0—
1720 urethane —O—CO—NH—
1650 urea —NH—CO—NH—
1600 phenyl nucleus

‘Table 2 IT/RT,

49T 32— P EOBEEAZRTEEZ SN B 2280 cm™
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Relation between hardener content and

solubility of cured resin films at (20°C).
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Fig. 4 IR absorption spectra of cured resin films
(AE not added) after soaking.
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Fig. 5 IR absorption spectra of cured resin films
(AE 4.8% added) after soaking,
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Fig. 6 IR absorption spectra of cured resin films
(AE 33.3% added) after soaking.
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Table 3 Solubility of cured resin films in various
solvents.

Hardener(wt %)

0 5 10 20 30 50

Solvent
Tetra hydro fran 202 41 18 07T 0 O
Methyl-Ethyl Ketone | 220 — 55 34 0 0
Acetone 203 — 38 44 29 38
Methyl alchol 157 — 86 90 58 75

Solubility : percent
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swelling of cured resin films (at 20°C).
O water (100°C), @: water, A: THF,
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Fig. 8 Relation between hardener content and
contraction of cured resin films (at 20°C).
O : water (100°C), @ : water, A: THF,
A : DMF
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