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Properties of Polyvinyl Alcohol Based Cushioning Packaging Materials with
Different Foaming Rates
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ABSTRACT: The work aims to explore the cushioning packaging properties of polyvinyl alcohol (PVA) based foam, and
provide a theoretical basis and practical experience for the application of PVA-based foam in packaging of products with
porous water soluble liquids. The microscopic properties, water absorption and cushioning properties of PVA-based foams
made by chemical foaming with different foaming rates were investigated. The PVA-based foams with five densities and
different forming rates had good water absorption and water retention. The higher the water absorption rate, the worse the
water retention rate. In the dry state, the material was hard and the cushioning properties decreased with the increase of
the foaming rate. However, it became soft and elastic after absorbing water. When the water absorption rate reached
58.0%, the cushioning property of the material decreased sharply. By comprehensive comparison, the PVA-based foam
with the density of 0.146 g/cm® has good water absorption, water retention and cushioning properties. When its water ab-
sorption rate is lower than 58.0%, it can meet the need of water-locking and cushioning packaging for porous liquid con-
tainers.
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Fig.1 DSC curves of PVA resin and PVA-based foams
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C—O—C % 1 200~1 000
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PVA-based foams at different foaming
rates under drying conditions
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Tab.5 Deformation rates of PVA-based foams at
different compression speeds

FE4 i, JEZERT 10 min J5AY 30 min J5) 3 h J5HY
(mm'min~") JEE/em BER%  BERY% BER%
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30 2.85 47.20 44.71 4233
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Fig.9 Compressive stress-strain curves of
PVA-based foams with different water
absorption rates
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Tab.6 Deformation rates of PVA-based foams with
different water absorption rates

A S, 75 72,/

k% Jgrgfrjn 10 min )& 2%;1?{)/; 3hia
11.2 2.82 46.8 42.4 38.1
15.1 2.79 42.8 37.0 30.2
27.3 2.84 37.9 32.6 21.5
343 2.91 21.3 17.1 8.1
44.1 2.65 30.7 20.4 12.9
58.0 3.06 1.2 0.8 0.2
84.1 3.06 4.4 2.9 1.2
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