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ABSTRACT : The molecular cluster model for the homogeneous bubble nucleation rather than the classical
nucleation theory was extended to predict the bubble nucleation events in elastomers (cross-linked polymers),
polymers and polymer which are dissolved in the organic solvent. The classical theory assumes the formation of
the critical bubble while the molecular cluster model assumes the critical cluster as for the initiation of the bubble
nucleation. For the bubble nucleation in elastomers and polymers, the strain energy overcome by a critical bubble
was also considered. The calculation results for the number of bubbles mucleated in elastormers and polymer
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solutions, which are about 10°~ 10'? bubbles/cm’ are in good agreement with observed ones .

Keywords . bubble nucleation, elastomer, molecular cluster model, polymer, strain energy.
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Figure 1. Development of the coherency strains (a) due to misfitting of a critical bubble (b) in original polymer matrix (c).
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indicates the number of molecules in the critical size gas bubble.
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Table 2. The Number of Bubbles Formed as a Function
of Temperature in 50/50 Polystyrene/Toluene Solution

number of bubbles x 10~

temperature  P;-Pr(P) (number/cr)
(0 (kPa) calculated measured
(this study /Hanand Han)  (Han and Han)
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180 2450.5(408.5) 3186.3/140055 1229
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