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The problem of two-phase magnetic fluid has an important application in the Blanket and its
laying process in Fusion device, but the research on the two-phase MHD model and its
numerical calculation is rare in the literature. To solve the problem of MHD flow with
different viscosity and conductivity, a two-phase MHD model based on diffusion interface is
proposed. The model consists of Navier-Stokes equations, Maxwell equations and Cahn-
Hilliard equation which are coupled via a fluid induced transport term in the Cahn-Hilliard
equation, the extra phase induced stress term and Lorentz force term in the Navier-Stokes
equations, and Ohm's law in the Maxwell equations. This phase field model can effectively
describe the geometric transformation of interface, such as the evolution of self intersecting,
pinching, reconnecting and splitting interface, and can maintain the overall mass
conservation. We design an efficient numerical method for the two-phase MHD model
based on the diffusion interface. The space is discretized by the finite element method, and
the time is discretized by the first-order semi implicit scheme combined with the convex
splitting method. Numerical examples of two-phase Hartmann flow and threedimensional
shear two-phase MHD are designed to verify the proposed model and the reliability of the
numerical method.
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