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Abstract: Aiming at the multidimensional, extensive range, and precision positioning requirements re-
garding micromanipulation and micro-assembly tasks, two degree-of-freedom (DOF ) parallel positioning
platforms with large strokes and no coupling are designed. A bridge-type mechanism was adopted to ampli-
{y the displacement of the built-in piezoelectric actuator, and combined with a composite decoupling struc-

ture to form a two-dimensional compliant driving mechanism. Crossed roller guides connected the moving
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stage with the driving mechanism and adjust the contact friction via preload screws, thus good stick-slip
motion characteristics were realized. Then, a finite element method was used to establish the static model
of the positioning stage, and the displacement amplification, stress, and inherent frequency were simulat-
ed and analyzed. Finally, an experimental test system was built to verify the output performance of the po-
sitioning platform. The results show that in the scanning drive mode, when the driving voltage is 150 V,
the output displacements of the platform in the x- and y- directions are 63. 84 and 62. 61 um, respectively.
Further, the coupling ratios are 0.52% and 0.59% , and resolutions are 6.5 nm and 7. 2 nm, respective-
ly. In the stepping drive mode, when the driving voltage is 120 V, the single-step displacements of the
platform in the x- and y- directions correspond to 47. 31 and 47. 20 um, respectively. In addition, the cou-
pling ratios are 0. 69% and 0. 73% ; motion resolutions in z-forward, x-reverse, y-forward, and y-reverse

are 0.49, 0.47, 0.47, and 0. 42 pm, respectively; and the maximum vertical load is 50 N. The designed

piezoelectric stick-slip positioning platform thus meets the required performance requirements.
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Fig.2 Two-dimensional compliant driving mechanism
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Tab.1 Key structural parameters of driving mechanism

Symbol Value Symbol Value
Ly / mm 5.2 low / mm 12.7
Ly / mm 2.3 ¢,/ mm 0.3
Lyp / mm 12.0 , / mm 0.5
ler / mm 12.7 t,/ mm 0.3
Ly / mm 2.4 ¢,/ mm 0.3
l, / mm 6.4 ./ mm 0.3
L, / mm 6.1 t,/ mm 0.2
lyy / mm 6.1 r/ mm 0.6
lop / mm 7.9 a/ (%) 4.8
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Fig.4 Key parameters of driving mechanism
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