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B3CRBHE  Effect of Rheology of Epoxy on Foaming

Effect of rheology of epoxy on foaming was investigated in this doctoral thesis. In
particular, the relationship between rheology at precuring process and foaming structure was |
investigated, Furthermore, the measurement of nontinear viscoelasticity of epoxy at near the
critical gelation point was carried out. I produced epoxy foam through two processes in this
study. In the first process, epoxy mixed with curing agent and blowing agent was precured at
fow temperature below the decomposition temperature of chemical blowing agent to obtain the
optimum viscosity for foaming. Then this sample was foamed at high temperature.

1 found to be able to produce epoxy foams through precuring process before foaming. The
average diameter of the bubble and porosity decreased with increasing the precuring time. On
the other hand, the size distribution of bubbles represented roughly bimodal when the
precuring time was short. And this phenomenon disappeared when the precuring time became
long,

Elongational behavior of epoxy cured for various time before elongating were measured.
Epoxy, cured over the critical gelation time, showed strain hardening and elongational
behavior like a cross-linked rubber. Increase of elongational viscosity became early and
sample broke at low strain as curing time became long. The stress-strain curves were measured
in various strain rates for epoxy cured near the critical gelation time. For epoxy cured at just
critical gelation time, high stress at small strain was represented as strain rate increased. Then
stress converged regardless of strain rate as strain increased and samples broke at about the
same stress and strain, Strain rate dependence on stress at small strain was small as cure time
became longer and finally disappeared.

From the result of this study, I found that epoxy foaming was able to produce since strain
hardening appeared by gelation. For the reason why the size distribution of bubbles
represented roughly bimodal at short precuring time, I found that growth of bubble was
unstable and bubbles coalesced since strain rate dependency of elongational stress was large.
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