· Magnetic-field-induced dynamic and subregional pressure response of heterogeneous elastic composites were proposed to control shell deformation.
· Flexible and selective control of shell deformation were achieved by adjusting magnetic flux density and form of elastic composites.
· Dynamic change of strain and displacement of deformed shell was studied via DIC monitoring.
· Unique pressure-carrying properties of heterogeneous elastic composites and the consequent stress states of deformed shell clarified the mechanics.
