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Nearly all dense suspensions exhibit shear thickening, where viscosity increases
under high stress as particle interactions shift from hydrodynamic to frictional.
We interpret abrupt thickening as a precursor to a rigidity transition and
present a universal scaling theory linking frictionless jamming to frictional,
shear-driven rigidity. Experiments on cornstarch–glycerol and silica–glycerol
systems collapse onto a single curve across wide conditions, revealing two
regimes: frictionless isotropic jamming and frictional shear jamming, each with
distinct scaling. The framework also explains dethickening under orthogonal
shear perturbations and enables the design of tunable viscosity metamaterials,
including zero, infinite, and negative viscosities.
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