The invention aims develop a high-precision piezoelectric actuator, enabling independent rotational motion along four axes and linear displacement. The actuator comprises a spherical rotor (1) positioned on three supports (5) connected to piezoelectric bimorph plates (16), forming the stator (2) fixed to an attachment plate (3) through bolts (4) in attachment zones (8). To obtain rotational movement about the horizontal axis, the piezoelectric bimorph plates (16) are excited by a sawtooth-shaped electrical signal with a frequency close or equal to the first bending deformation mode frequency. For rotational movement around the vertical axis, all piezoelectric bimorph plates (16) are affected by two sawtooth-shaped signals with a frequency close or equal the resonant frequency of the second bending deformation mode, with phase difference of π. Application of direct current electrical signal to the bimorph plates (16) ensures linear displacement of the rotor (1) in the vertical direction with a high resolution.
