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Controlling microstructure via thermal science analysis during resistance spot welding
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R:istance spot welding is an important technique often used in joining thin workpieces in various aerospace, automobile and
anufacturing technologies. The process involves complicated magneto-fluid dynamics, heat transfer, metallurgy, physics and
chemistry, etc. This presentation theoretically and quantitatively investigates and interprets processes by realistically accounting for
transient magneto-fluid mechanics, heat and species transport, and bulk resistance in workpiece, and film and constriction resistances
at contact interfaces. Contact resistances are functions of temperature, hardness, contact spots, etc. Since temperature gradient
and solidification rate are found, the computed morphological parameter reflecting constitutional supercooling shows that different
microstructures such as planar, columnar microstructures, columnar dendrite, equiaxed grains of the weld nugget can be interpreted,
predicted and controlled.
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