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Research Progress in Measurement of Atomic Diffusivity in Alloy
Melts under High Magnetic Field
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Abstract: The accurate measurement of the diffusion coefficient of alloy melt is helpful to understand the atomic structure
of metal melt and the physical nature of atomic migration, which provides experimental basis for the research of atomic
diffusion mechanism and physical model establishment of liquid metal and subsequent material design. Accurate
measurement of diffusivity in alloy melts remains a challenge due to the inevitable presence of multiple types of flows. In
this paper, several measurement techniques for diffusivity of alloy melt are reviewed, including long capillary tube
technique, capillary-molten pool technique, shear element technique, sliding shear technique, X-ray imaging technique and
gravity assisted automatic docking technique. The measurement of diffusion coefficient using the above technology in the
ground was analyzed, microgravity and strong static magnetic field, and compares the advantages and disadvantages of the
current measurement technology. By means of gravity assisted automatic docking device, the diffusion coefficient of up to
22 T strong static magnetic field is measured. The strong static magnetic field can effectively suppress the melt convection,
and the diffusivity values are comparable to those measured in microgravity field. It is possible to use the MHD effect of
strong static magnetic field to create a pure diffusion measurement environment and further improve the accuracy of
diffusion coefficient measurement.

Key words: liquid alloy; diffusion coefficient; melt convection; high static magnetic field
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Fig.1 Schematic diagram of long capillary technique
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Fig.3 Schematic diagram of shearing cell technique®®
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Fig.5 Schematic diagram of measuring interdiffusion coefficient
of metal melt by X-ray radiography™”
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Fig.6 Schematic diagram of gravity-assisted automatic docking device and the formation process of diffusion couple
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Fig.9 Direction of long capillary in heating furnace under magnetic Field™
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