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ARTICLE INFORMATION ABSTRACT

Original Research Paper Parallel piezo-flexural Nanopositioning stages are extensively used in advanced nano-scale

Received 07 August 2013 imaging and manipulation applications such as scanning probe microscopy systems. One of the
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c - h major deficiencies of these devices is the coupled motion between their different axes. That is, the
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motion of stage in one direction interferes with motions in the other directions, leading to

undesirable disturbances. In this paper, analytical, dynamic, experimental, and finite element

Keywords:

Na};mpositioning Stage analyses are carried out to investigate the major root cause of the cross-coupling effect. Using
Piezoelectric Actuator ABAQUS FEA software, a 3D model of the stage has been developed. Model consists of a central
Mechanical Cross-Coupling elastic body connected to the fixed frame through four flexural hinges. A cylindrical stack of

Finite Element Analysis multiple piezoelectric layers is placed between the moving central body and the fixed frame.

Friction Simulations are carried out for two different friction coefficients in the contact surfaces of the
piezoelectric layers, and for different frame materials. It is observed that the main cause of the
cross-coupling effect is the rotation of piezoelectric stack due to its friction with the stage moving
in the tangential direction, concurrent with a change in the geometry of the stage.
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1- Flexure hinge mechanism
2- Serial kinematic

3- Parallel kinematic

4- Hysteresis
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