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Application of Ethylene-Vinyl Acetate Copolymer to Hot Melt

Adhesives, Part 1 Shear Creep Rupture of EVA Copolymers

Tokio FUJIKI
Hideo SHINBARA

Behaviours of the shear creep rupture of ethylene-vinyl acetate (EVA) copolymers were investigated in
connection with temperature, shear stress and content of incorporated vinyl acetate and melt index of EVA
copolymers. The creep rupture time fp can be superimposed for temperature by applying the principle of
time-temperature superposition and also the superposition of rupture time is permitted for melt index or
vinyl acetate content in the same manner as for temperature. If we take ar, am: and ayca as the shift
factors for temperature, melt index and vinyl acetate content, respectively, {g is given as

logtg=log ar-amui-ayac+Ke™B’
Where K and B are constants and ¢ is shear stress and ay varies depending on the mode of rupture. The
apparent activation energies for the shear creep rupture obtained from the plots of log ar against inverse
absolute temperature were approximately 110 Kcal/mole for the incomplete cohesive rupture and 40 Kcal/
mole for the complete cohesive one. The results indicated that (g was more affected by content of
incorporated vinyl acetate than by melt index. An additional discussion was given on the Larson-Miller’s

treatment widely used in the analysis of the creep data.
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Fig. 6 Rupture time master curve for the eupture time-temperature superposition at the
standard temperature of 65°C for sample A-1.
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Fig. 7 Rupture time master curve for the rupture time-temperature superposition at the
standard temperature of 65°C for sample B-1.
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Fig. 8 Rupture time master curve for the rupture time-temperature superposition at the
standard temperature of 65°C for sample C-1.
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Fig. 16 Rupture time master curve for the rupture time-temperature-vinyl acetate content
superposition at the standard temperature of 65°C and the standard vinyl acetate
content of 32% by weight for samples A-2, B-1 and C-3.
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