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Does magma harden or soften with accelerating deformation? - Clarifying brittle
fracture process of fluid for application to volcano dynamics
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To elucidate brittle fracture of fluid magma, theoretical, numerical, and
experimental studies were performed. As a result of theoretical consideration, problems in the
existing magma rheology constitutive equation are clarified. It is necessary to adequately describe
nonlinear terms (field deformation / rotation effect and dissipation effect due to deformation). On
the other hand, using a linear viscoelastic model, we performed a fracture simulation of the
viscoelastic fluid by combining the phase-field method and the finite element method. We
successfully reproduced the feature of the phenomenon seen in the experiment. A deformation
experiment was performed using polyurethane foam in the foaming and solidification process as a
magma analogue. A method was proposed to capture the deformation history just before magma fracture
from the deformation degree of bubbles in products of volcanic eruptions.
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